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Car hits tree. Or tree hits car. Airbags inflate. OnStar Center is alerted. Computer map 
pinpoints location. Adviser calls back, gets no answer. Adviser calls nearest emergency 


service provider. Yes, someone will hear you. 24 hours a day, 7 days a week. Even if you 
can t call, well hear you. Well hear you in other ways, too. If you're lost, we'll direct you. 
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If your car is stolen, we can track it. If you're locked out, we can unlock. It's a service called 


OnStar. It's available on nearly 2 million new GM vehicles. And it gives you more peace of 
mind. Because it's a jungle out there. Even when it's only a forest. g 
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Call 1-888-ONSTAR-7 or visit our website at www.onstarcom. We$ 


1-800-950-2438 or www.chevrolet.com 


"Based on a GM product quality and workmanship owner satisfaction survey of 1991-1 
longevity: 1981-1996 full-line light-duty tryck company registrations: Excludes other GN 
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5 full-line, full-size pickep manufacturers. Excludes other GM products. t Dependability base | 
visions, Chevrolet is a registered trademark of the GM Corp. ©1997.GM Corp. Buckle ир 
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SETS IT APART. 


Look closely. You can see the craftsmanship 


in every line. Every curve. Every last detail. 
The result: The best long-term quality of any 
full-size pickup belongs to Chevy.” 

\ Chevy. The most dependable, 
| longest-lasting trucks on the road: 
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Chevy Trucks 
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For the holidays, pour two ounces of Skyy vodka over ice ond add o splash of peppermint schnapps. 
Also known as a Peppermint Skyy, Skyy Mint, Skyy and Schnopps. For exceptionally clean, clear vodko 
produced by four-column distillation and triple filtration, always reach for the Skyy. 


DISTILLED IN AMERICA FROM AMERICAN GRAIN. 40% ALC/VOL (BO PROOF) 100% GRAIN NEUTRAL SPIRITS. $1997 SKYY SPIRITS, INC., SAN FRANCISCO, CALIFORNIA, 
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POPULAR SCIENCE 
Recreation, from hula 
hoops to windsurfing. 


a2 Our lOth annual digest of 1997 INDEX 

(ЕЕ P'distoveries and DIONE | 

„celebrates a year of extraor- 114 FYI 

— — dinary achieVament in- Electronictoll collection; 


why the songbird sings. 


SOFTWARE 


COMPUTERS & 


24 Computers & Software Newsfront 
No-compromise laptops; rating the inkjet printers; 
emotional rescue for chess programs. 


17 Science & Technology Newsfront Mother of 
meteorites; web-slinging cops; F-22 takes off; still 
debating the Titanic; new fate for junk mail. 


From a Mars landing to a cloned sheep to a computer 
chess champion, 1997 has proven to be a year of 
breakthroughs. We salute the top 100. 


90 Riven to Success Fantasy plus Sa 
technology yields an elaborate Z| 
sequel to the wildly popular 
computer game Myst. 


| | 

84 -Frogs in Peril Dead and deformed frogs are turning | 

=p all over the world. This alarming trend could spell — : 
ES trouble for humans, too. ' 30 Home Technology Newsfront Multitalented 

| 

| 
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HOME TECHNOLOGY 


microwave; Internet-controlled door lock. 


AUTOMOTIVE 


AVIATION 


34 Automotive Newsfront Big, bad Seville; aluminum 
Audi; amplified car chat; fuel cell power. 94 Destination: Space Ex-chief 
Sheila Widnall tells us where 
the Air Force’s planes will 


be heading. 


102 Snow Motion Small sport-utilities from Honda, Kia, 


Subaru, and Toyota tackle winter’s worst. 


98 New Wings for the Jet Set 
An ingenious engine means 
high-performance personal jets 
may be on the horizon. 


38 Electronics Newsfront WebTV gets more muscle; 


rewritable CDs; recording from the Internet. 


| www.popsci.com 
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www.allstate.com 


www.matdd.org 


(01997 Allstate Insurance Company, Northbrook, Minois. 


Killer Cocktail. 


| 

, 

Please show your commitment to safe and sober driving | 

by tying a MADD ribbon to your саг. Get a free ribbon from your Allstate Agent, ^ 

local Mothers Against Drunk Driving chapter, or call |-888-ALLSFT Y. T т 
Being in good hands is the only place to be? Allstate 
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BbiTOR'S NOTE 


A Remarkable Year in Review 
AND SO, WE REACH THE END OF ANOTHER YEAR —trulv an extraordinary year. 


l'or one thing, 199/ was the 125th anniversary of this venerable magazine, making us the 
fifth-oldest continuously published magazine in the United States. We've given you an 


extra taste of our history with a special series of historical samplers throughout the past 


year. We conclude with a look at the noteworthy recreational developments we've cov- 
ered, from the bicycle derailleur through the hula hoop to the Nordic Track. 


[his is also the 50th anniversarv of the United States Air Force, which became a sep- 


arate branch of the military after World War II. Technology Editor Frank Vizard spoke with retiring 


Vr Force Secretary Sheila Widnall in an exclusive interview on topics that ranged from the future 
use of space bv the militarv to the government's continuing denial of the existence of Area 51. 

Finally, we celebrate vet another milestone: our 10th annual Best of What's New Awards, 
acknowledging an exceptional year in science and technology. From Mars visits to cloned sheep 
to a computer chess champion, 1997 has proven to be a year of breakthroughs. What, then, will 1998 
bring? We welcome vou back to find out right on these pages.— Fred Abatemarco 
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Hybrid Drive 


CONVENIENCE AND silence might 
be emotional reasons to purchase 
the Toyota hybrid ["70-mpg Hybrid," 
July]. But if it meets the usual 
dependability of Toyota vehicles, it 
will develop a substantial following. 
Cletus L. Young 
Escondido, Calif 


PDAs and PCs 


AS A USER OF Newton MessagePads 
since 1992 and a current user of the 
MessagePad 2000, I disagree with 
some of the points made in "Return 
of the PDAs" [Aug.]. I’m a photog- 
rapher who works in some pretty 
remote locations, and my Newton 
MessagePad has completely replaced 
my computer. With the software 
that comes with it, I surf the Web, 
read newsletters, and write letters 
in its built-in full-function word 
processor that I fax, print, or e-mail 
to the more than 2,500 contacts I 
keep in my database of names. With 
additional software, I invoice my ad 
agency clients, find out what time 
sunrise 1s anywhere on Earth, and 
also keep a collection of my photos 
to show people when I'm traveling. 
I can also plug in a PC Card GPS 
and find out where I am anywhere 
in the world. By the way, I wrote this 
and e-mailed this letter from my 
MessagePad 2000. 
Dean Siracusa 
CarShooter@aol.com 


Ozone Attack 


YOUR ARTICLE “Attack on Ozone 
Science” [Oct.] is a sorely needed 
reminder about the danger to human 
health we still face—and the larger 
danger we avoided by banning CFCs 
before they could do even more dam- 
age. Unfortunately, most public ser- 
vice articles do not mention the 
significantly elevated health risk due 
to ozone depletion, as you did. 
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Therefore, people might tend to dis- 
miss the warnings, only to discover 
much later that they have a problem. 
Paul W. Rosenberger 
Manhattan Beach, Calif. 


[JUST SKIMMED your incredibly 
biased article on the ozone science 
controversy and am appalled at 
your misrepresentation of the role 
of volcanic eruptions in spewing 
ozone-damaging chlorine into the 
atmosphere. Your article admits that 
volcanic eruptions emit large amounts 
of hydrochloric acid, or HCL. But 
your claim that this water-soluble 
compound precipitates out in rain 
is an egregious misrepresentation. 
Volcanic eruptions inject materials 
directly into the stratosphere, where 
particulates can be observed circu- 
lating for years thereafter. 
Sam Bartlett 
sbartlett(à mail.waco.isd.tenet.edu 


While the emissions of HCL from 
volcanoes can exceed the amounts 
created by humans, the compound 
is largely removed before it enters 
the troposphere, according to the 
1994 Scientific Assessment of 
Ozone Depletion (available 
through the World Meteorological 
Association, Box 2300, 1211-Сепеуа, 
Switzerland). "The recent Mount 
Pinatubo eruption confirmed that 
the increase of HCL in the stratos- 
phere was negligible," the report adds. 


Good Timing 


HOW COULD THE Ultimate Bike 
be "faster than a Ferrari" [What's 
New, Oct.]? There must be a mis- 
print. Shaving a few pounds and 
increasing the streamlining can't 
allow a tripling of speed (cited as 
207.9 mph) on a bicycle—unless it 
has a rocket attached. 

Richard L. Uschold 

Tonawanda, N.Y 


It may sound unlikely, but the 207.9 
mph speed record is correct. The test 
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was conducted оп ап 8-foot-long mov- 
ing platform set on top of rollers— 

a treadmill for bikes, if you will — 
to simulate ideal conditions, says 
Nicholas Larner, part of the Ultimate 
Bike project team. 

The biker was able to deliver 5.5 
kilowatts of power, propelling him 
from 0 to 60 mph in about 2 sec- 
onds, and then to a peak speed of 
207.9 mph. Of course, that’s easy 
only if you bike 100 miles daily and 
have 36-inch-thick thighs. For more 
information on the bike, check out 
these Web sites: www.bonhams.com 
and www.urigell.com 


HOW TO CONTACT US 


Address: 2 Park Ave., 
New York, NY 10016 
Fax: 212-481-8062 


ARTICLE INQUIRIES 

We have listed the city and state for 
companies mentioned in our articles. 
For further assistance: 

E-mail: reader@ popsci.com 
www.popsci.com/context/resources 
Fax: 212-481-8062 


LETTERS 

Comments may be edited for space 
and clarity. We regret that we cannot 
answer unpublished letters. 

E-mail: letters@popsci.com 


QUESTIONS FOR FYI 

We answer your questions in the Ask 
Popular Science section of FYI. Only 
letters for publication can be answered. 
E-mail: askpopsci@popsci.com 


SUBSCRIPTION INQUIRIES 

For subscription or delivery problems, 
or change of address please write to: 
Popular Science 

P.O. Вох 51286 

Boulder, CO 80322 

Phone: 800-289-9399 

E-mail: popsci@neodata.com 


POPULAR SCIENCE ONLINE 
Visit our World Wide Web site at 
http://www.popsci.com 
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Their eyes met from across a crowded city. 


Ever talk face-to-face from a hundred miles away? You can. With the Intel Create &‏ چ 
Share" Camera Pack? you can call and see your loved ones on your PC. Or other video‏ 


phone users. Want more? You can also record and send a video clip on an fg intel Create & Share 
e-mail postcard in minutes, take quick snapshots, even stretch your face with | 
photo manipulation software. Where will you find it? At computer retailers in 

your crowded city. Visit our Web site to find out what vou need, where to buy, and 


how to use the [Intel Create & Share Camera Pack. | * www.intel.com/create Includes video phone, e-mail postcard, 


photo manipulation software and more, 


== А " Р ; қ = 

| فاب‎ fr qnd иы АГИ ГІТ atn i ‘led F "f | ps8 gs sd ач | Ser Ма cee ets а= mE H аш u Шаға ған m т ТЕЕ н r Ahkera Conte Ит ьа ч yc r ne fnm мін г ғұ = р ғаға рын x | лт "ылы ра Ta 
rS E! „рога SITUA video phone image епасе eniarged lo snow сетан. Actual pertomnance wi depend on hardware and software contigura 5 25 well as the quality of the telephone or ISP connection. ° To 
тт m Р b i T (nui i FE ғы gu orem раа а. әј ыла, rwr ze Rites? ara ala" mii г а ма rr ғ . Tit ES Fur ген біл nnb umb Arp rns nori Wicd ғын Wak cee fre RLS ғанға тағылған 
Е t LaL ers End and receive e-man poSICargs. a zip EC агы тыш расказе supr 1 ша Bla enis are frequined. ҰЛЫП our ҮТЕП Бле Of Sysiem requirements 


Purchase a Panasonic 
DVD Player and we will 
reimburse you up to $50 
towards your choice of 
DVD movies. Buy the 
DVD-A100 and we'll 
reimburse you for the 
purchase price of one 
DVD movie title, up to $25. 
Buy the DVD-A300 and 
we'll reimburse you for two 
movies, up to $50. There 
are hundreds of movies 
already available, like 
The Paper, The Shadow, 
Babe, and Beethoven. 
We know you'll enjoy 
them. And getting a rebate 
will let you enjoy them 
even more. 


Time ts limited. All purchases 
must be made by 1/31/98. See 
in-store coupon at participating 
Panasonic dealers for details. 


Panasonic 


just slightly ahead of our time" 


Inventive Thoughts 


I CONCEIVED OF a system like the 
GFX heat recovery featured in 
"Gain from the Drain" [Home 
Technology Newsfront, Aug.] a 
while back. But as an ex-sewer 
cleaner, I imagined all the body oils 
and soaps cooled by incoming water 
collecting inside the drain pipe and 
decided that an army of drain 
cleaners would get rich while I got 
sued for my ingenuity. 
Steve Dodge 
dodgest @prodigy.net 


According to manufacturer Water 
Film Energy, the system will pass 
waste water without fouling as the 
drain water is cooled, because the 
heat exchanger's inner surface is 
smooth and takes advantage of cop- 
per's inherent ability to prevent organ- 
ic growth. Also, soapy films whiz by 
at about 3 feet per second and con- 
tinually scour the inner surface. They 
bass through in less than 2 seconds, 
leaving little time for susbended 
grease and debris to accumulate, 
says the company. 


Another Flight 800 Theory 


I HAVE READ "Flight 800: Anatomy 
of an Investigation" [July] and the the- 
ories from readers [Letters, Sept.]. 
Га like to add another possibility: A 
piece of space debris could have hit 
the center fuel tank and caused the 
explosion. In 1971, while I was work- 
ing in the field as an engineer, a 
piece of satellite fell close to me. I 
later learned that pieces of a satel- 
lite had fallen out of orbit into the 
Oklahoma Panhandle. We found 
the 50-pound piece two days later. 
Several other pieces were later 
found over a 150-mile line. 

James Umphress 

Spearman, Texas 


Corrections: Speakers contain a per- 
manent magnet [FYI, June]. 
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PANASONIC BRINGS YOU DVD. 
IT WILL DO FOR MOVIES 
WHAT THE CD DID FOR MUSIC. 


Remember the first time you heard 

a CD? You didn't just hear the 
difference, you felt it. That's what 
Panasonic DVD will do for movies. 

A DIGITAL PICTURE THAT'S TWICE AS 
SHARP. You know what most rental 
movies look like. Now imagine one 
that's twice as sharp. 
E .. й = That's the difference 
712! emm *** -" DVD сап make. DVD 
E is capable of 500 
lines of horizontal resolution; more than 
twice that of the industry standard for 
most rental movies. 


5.1 CHANNEL DIGITAL SURROUND 
SOUND. You can tell you're watching a 
movie on DVD with your eyes closed. Its 
Dolby** Digital (AC-3)' surround sound 
has 6 channels, including one for a sub- 
woofer, for theater-like sound at home. 
MOVIES ARE JUST THE BEGINNING. 

DVD is more than just the ultimate enter- 
tainment machine playing movies and 
music CDs. One DVD disc can hold the. 
equivalent of 11,500 floppy discs. That 
means for computers, video games and 
business the possibilities are endless. 
And that’s just the beginning. For more 


information call toll free 1-888 PANADVD. 


For an informative fax call 1-888-329- 
4872. Or see us on the web at www. 
panasonic.com. Once you know all that 
DVD can do, there's no looking back. 
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just slightly ahead of our time" 


d Ка! (AC-3) is a registered trademark 
Eaberaiories Licensing Corp. 
NN. 


WITH THE.MOST-.F 
| pg ! | | Ft 
| ^vi А 2; Aa To 
| ak PM. ғ... 
кті or a E: a 
# 2 2 
ма $ Mu a 
^41 Ақа; 
x А TEN EN А. 
U ATARNATA fia 
^ DEI th. 
Жы. М Ж 
эз. “ Ta 
gE а 
nodal Kao TS Dr Rn p". 
% LUN =. 


“Excludes other GM vehicles. ©1997 GM Corp. All rights reserved. Sierra, GMC and he ӘМ logo are registered trademarks 
and Vortec and Comfortably In Command are trademarks of General Motors Corporation. Buckle Up, America! 


j BEHIND YOU. 


For starters, you can put your worries behind you. 


Because Sierra gives you all the horsepower 
and towing strength you need. Sierra delivers E | Ё R 
a strong, steady release of power and ' 
its available Vortec 7400 engine is the ÜGWMEIORETARLY 
- GOME |. COMMAND 
strongest V8 in its class* What else сап 


you put behind you? Other pickups and other 
pickup owners. 1-800-GMC-8782 www.sierra.gmc.com 


Lm m Ti RU e M ue 


EDITED BY GUNJAN SINHA 


Recreation 


Inventions that make life more fun. 


9 D ш стан. " the first jet-sk 


N: к; 1973 by Kawasaki. 


ES. too ‘open water. The > 
Doo: (left) sports an aerodynamic 
E that can easily reach speeds 
as high as 70 mph. 


What a Racket 

AS EARLY AS THE 15th century, aristocrats passed time 
playing tennis. Heavy wooden racquets predominated until 
the early part of this century, and only in 1960 did the first 
steel tennis rackets become commercially available. Today's 
rackets are packed with technology; in 1995's "Best of What's 
New," we featured this "kinetic" racket, from ProKennex, 
built with vibration-reducing beads in the light frame. 


Bannan L 
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The Comfort Zone 


CONVERSE ALL STARS debuted in 
1917. Since then, Nike, Reebok, 

and many other 

» athletic-shoe manu- 
facturers have joined in, applying 
technology to help improve sport 

performance—and "sneakers" have 


we said in July 1994, from Reebok 
pump technology to Nike Air, "athletic 
footwear has never been better." 


14 


never been the same. “It’s no hype,” 


Without Ballast 


BUILDING ON a 30-year-old bicycle 
design, Archibald Sharp devised the 
first spoked tension wheel in 1876. 
This dramatically improved a bicycle's 
stability and balance. In September 
1877, POPULAR SCIENCE explained how the 
invention (below) remained upright. 
Soon after, with other improvements 
including an air-filled pneumatic tire, 
early bicycles became an important 
and much-needed means of short- 
distance transportation. 


Uphill Cycling 

THE FIRST BICYCLE derailleur was 
patented as early as 1895 by a 
company called Huret. Only in 
the 1950s, however, did bicycles 
with gears become widespread in 
America. In June 1955, PoPULAR 
SCIENCE explained how a three- 
speed bicycle gearshift works 
with the diagram shown here at 
the above left. 
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Early Skates Ий 


IN SEPTEMBER 1916—200 years after their 
invention—PopuLar SCIENCE wondered "why roller 
skates aren't more in use?" Speed was the 
answer, we determined, as we explored some 
wacky "aerodynam- 
іс” designs (right). 
Though none of 
these materialized, 
inline skates are 
keeping things 

on a roll today. 


HOYLE SCHWEITZER first 
patented the Windsurfer design 
in 1967. But only in 1984 did 
windsurfing make the list of 
official events at the Olympics. 
Noting the sport's growing 
popularity, PoPuLAR SCIENCE pub- 
lished some tips for beginners 
in June 1981: "Buy a flat 
board with a light rig and 
whatever you do, don't buy it 
without getting a lesson." 


A Real Feat 


“AS DANGEROUS as it is 
exciting,” we wrote in 
November 1916 about 
this photo of C.P. 
Muldoon—one of only 
„three people in the 
country with enough 
skill to skate on stilts, 
we reported. Though 
this oddball permutation 
of ice-skating disappeared 
with time, traditional ice- 
skating has been flourishing 
since the first steel blades 
were manufactured in 1850. 


Good Gyrations 


FOUNDERS OF Wham-O, Richard 
Knerr and Arthur Melvin first 
invented the deceptively simple 
hula hoop in 1958—and then 
sold a phenomenal 20 million 
worldwide within six months. 
“It works best if the diameter 
of your waist is small compared 
to the hoop’s,” we demonstrated 
with the child shown here in 
January 1966. 
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| | " ©1947 Frisbee, a college | 
HomeFat-Burning | Also Noted... à | 


| campus favorite, soars 


ONE OF THE FIRST home exercise machines was the original | 91860 Heel bindings add into being. 

NordicTrack (right). Conceived by ski enthusiasts Ed and Flo comfort and speed to *1948 Hang gliding arrives, | 
Pauls in 1975, it consisted of P EI isis | Î skiing. for the adventurous. | 
a simple flywheel, a few à | 91891 James Naismith *1974 The arrival of | 
cables, and pulleys. Since | invents basketball. Spandex ushers in the | 
then, the fitness craze has 91928 Invention of the era of popular hip-hug- | 
continued to develop high- wet suit make cold-water ^ ging workout clothes. | 
tech exercise equipment— swimming bearable. *1977 John Stalburger | 
the latest use virtual reality 91930 Miniature golf invents the hackey sac, | 

to cure exercise boredom. sweeps the nation. a campus favorite. 
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Zone including Premium content. Registration at the ESPN Web site required to activate free Premium subscription. ESPN 


Broadcasting Company, Inc. *Price applies to single-user system only. Moon Surfer II plan: Up to 200 Kbps for $19.95/month from bpm-6am M-F, 


DirecPC, Moon Surfer, Turbo Internet and DirecDuo are trademarks of Hughes Network Systems, a unit of Hughes Electronics Corporation. DIRECTV is a registered trademark of 
included. '$100 service credit applies to DirecPC Personal Edition users activating a new Turbo Internet account by 12/31/97. Service credit will be equally distributed over first 12 months 


of service. Not for resale. All DirecPC packages subject to DirecPC Fair Access Agreement. Access to all ESPN Sports 


SportsZone is a registered trademark of Starwave Corporation and ESPN. 


DIRECTY, Inc., a unit of Hughes Electronics Corporation. USSB is a registered trademark of United States Satellite 


all day weekends. From Gam-bpm M-F, cost is $0.50/MB. ISP charges not 


Copyright 1997, Hughes Network Systems, a unit of Hughes Electronics Corporation. 


SATELLITE TV AND TURBO INTERNET™ 
NOW SERVED UP ON ONE DISH. 


(COOL, H 


INTRODUCING DirecDuo. 


Imagine two satellites deep in space. One is broadcasting all the greatest, wildest Web 
sites from the Internet, at blistering speeds up to 400 Kbps. The other transmits over 200 
TV channels of your favorite sports, movies, news, family shows and more. Now imagine 
getting all of this content—enough to entertain a small village—right in your home, 
through just one dish. 


WHOA... 
With DirecDuo, the best of TV and the Internet finally converge. That's because DirecDuo brings 
you the fastest Internet access available nationwide from DirecPC"; plus hundreds of top-quality 
digital TV channels from DIRECTV® and USSB® Existing subscribers to DirecPC, DIRECTV or 
USSB can upgrade to DirecDuo at a reduced cost. Even better, all DirecDuo owners can get 
FE ЕР access to the Internet at speeds of up to 200 Kbps for just $19.95 per month; with the 
| Yr. Subscription to ¥ new Moon Surfer"ll plan from DirecPC. And, if you subscribe to any DirecPC package 
SPORTSZONE 
8539.85 Value! 4 


before December 31, 1997, you'll receive a $100 credit, applicable towards your first year 
of service.' High-speed Internet access has never been more affordable! 


So take advantage of everything DirecDuo has to dish out. Call 1-800-DIRECPC ext. 126 
today for the retailer nearest you, or visit us on the Web at www.direcduo.com. 


` DIRECTV 


1-800-DIRECPC ext.126 or www.direcduo.com —n 


ШЕМ ЗЕКОНТЗ 


ECIENCE & HECHNOLOGY 


EDITED BY DAWN STOVER 


NOW THERE'S a high-tech alterna- 
tive to the traditional white cane for 
the blind. Researchers at the Uni- 
versity of Michigan have developed 
a computerized cane that can steer 
blind people around obstacles. 

The sonar-equipped, wheeled 
GuideCane resembles an upright 
vacuum cleaner. A semicircular ar- 
ray of ultrasonic sensors at the bot- 
tom projects a beam in front of the 
GuideCane to detect objects. “The 
computer [inside the cane] reads the 
information and constructs a rudi- 
mentary map of the environment, 
then computes a path to guide the 
cane around obstacles,” says research 
scientist Johann Borenstein. 

To prevent the sonar beams from 


interfering with each other, the sen- 
sors, which take 10 readings per sec- 
ond, use a technique known as 
error-eliminating rapid ultrasonic 
firing, explains graduate student 
Iwan Ulrich, who built the Guide- 
Cane. The technique is patented 
by Borenstein. 

Funded by the Whitaker Foun- 
dation, the GuideCane is a proto- 
type. Borenstein says future models 
will have upward-looking sensors 
to detect obstacles such as low- 
hanging tree branches. In the 
future, a computer-generated voice 
and data from Global Positioning 
System satellites will be added to 
GuideCanes, to tell blind people 
where they are. 

Though far cheaper than a guide 
dog, and hence accessible to more 
people, the GuideCane won't help 
a blind person cross a street, be- 


Ultrasonic sensors and Ж 
incremental encoders 7 


/ Steering servo 
and incremental 
—— encoders (inside) 


The GuldeCane uses a sonar beam to steer 
blind people around obstacles in their path. 


cause it can't detect cars until they 
are dangerously close. "We don't 
have robots as smart as dogs. We're 
still at the insect level," says Ulrich. 
—hHarvey Black 


"The photos confirmed it was just one crater." One big 
enough, he says, to be the source of as much as 


Mother of Meteorites 


B. ZELLHER / GEORGIA SOUTHERN LUNIV., P. THOMAS / CORNELL UNIV,, NASA 


USING THE HUBBLE Space Telescope, astro- 
nomers have spotted what they believe is 
a huge impact crater on the asteroid 

Vesta. They say the crater could be the 
source of many Earth-striking meteorites. 

Roughly the size of Ohio, the crater is 
285 miles wide and 8 miles deep. Vesta itself 
is only 330 miles in diameter. 

"When I saw the raw pictures from 
Hubble, it was like, Wow!'"" says Peter C. 
Thomas of Cornell University's depart- 
ment of radiophysics and space research. 
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A color-coded elevation map of Vesta 
shows a giant impact crater with a 


6 percent of all meteorites that reach Earth. 
Trailing Vesta is a swarm of smaller 
asteroids with similar, previously enig- 
matic geochemical properties. Astrono- 
mers now theorize that these asteroids 
were ejected by the titanic collision that 
disfigured Vesta's surface. Some fragments 
of the small asteroids eventually fall 
to Earth as meteorites. They appear 
to be of volcanic origin, similar to 
the basalts that carpet Earth's ocean 
floors.—Arthur Fisher 
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Leaf Litter 


IF YOU LIVE in a house, the pitter- 
patter of falling leaves may not be 
music to your ears. The leaves clog 
your rain gutters and have to be 
raked or mulched. But if you were an 
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structed an overhead canopy—con- 
sisting of metal fence posts, a wooden 
frame, and gill netting—to prevent 
all falling leaves from reaching a 180- 
meter-long stream flowing from a 
spring in a dense oak-hickory forest 
in North Carolina. A nearby stream 


with no canopy served as a control. 


The result of the experiment: “ma- 


jor changes in abundance, biomass, 
and production of invertebrate fauna" 
in the canopied stream. That means 
leaves do indeed play a major role in 
maintaining the stream food cycle. 

"During the history of the United 
States, we have destroyed many 
miles [of streamside forest]," Wallace 
says, "and have decoupled streams 
from the landscape. What we show 
is that leaf litter is fuel for these 
streams." —A.F. 


animal living in a stream, you might 
feel differently about leaves. 
Ecologists have long known that 
leaf litter—the rain of leaves from 
trees overhead— is essential to the 
cycle of life in free-flowing streams. 
Now a three-year experiment con- 
ducted by scientists at the Univer- 
sity of Georgia and Virginia Polytech 
has shown that falling leaves are 
even more crucial to a stream's food 
chain than previously suspected. 
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А leaf-catching canopy helps sclentists 
prove that leaf litter is vital to streams. 

Entomologist and ecologist 
Bruce Wallace began the research 
after reading an article that said no 
clear relationship existed between 
leaf litter and invertebrate abun- 
dance in streams. “I just didn't be- 
lieve it,” he recalls. 

So he and a few colleagues con- 


Ballard and his colleagues found the cluster of ship- 
wrecks using the U.S. Navy's NR-1 submarine, which can 
stay on the ocean floor for weeks at a time without resur- 
facing. The sub is equipped with a long-range, side-scan- 


Sunken Treasures 


UNTIL RECENTLY, marine archaeologists gleaned most of their 
information about seafaring history by excavating shipwrecks 
in shallow waters near coastal margins. But with the help 
of a once-secret nuclear submarine, archaeologists have now 
learned that the deep ocean also holds valuable relics. 
Earlier this year, a team of archaeologists and oceanog- 
raphers discovered the largest concentration of ancient 
wreckage ever found in the deep sea: eight ships ranging in 
age from a late 2nd or early 1st century B.C. trading ship to 
a late 19th or early 20th century merchant sailing vessel. 
The researchers found the ships on the floor of the Mediter- 
ranean Sea northwest of Sicily. 
The discovery not only disproves the assumption that 
ancient ships hugged the coastline, but 
also suggests that the open ocean may 
contain a vast, untapped collection of 
artifacts. "The average depth of the 
Mediterranean is 9,000 feet, and so 
there must be a tremendous amount 
of antiquity preserved in the deep 
sea," says Robert D. Ballard, the ex- 
pedition leader and president of the 
Institute for Exploration in Mystic, 
Connecticut. He points out that 
deep waters offer better protection 
to artifacts than do warmer, shallower 
waters that are more heavily traveled. 
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The Roman trading ship that carried these wine, oll, and fish- 
sauce amphoras sank to the ocean floor 2,000 years ago. 


ning sonar that can detect shipwrecks at great distances. 
"The potential for discovery with this new technology is 
huge," says Ballard. 

Once the site was discovered, the team deployed Jason, 
a remotely controlled vehicle that can descend to 20,000 
feet and recover objects with its grappling arms. The team 
brought up 115 artifacts, including Roman cooking utensils 
and what may have been a prefabricated stone temple. 
—Noah Rothbaum 
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Clues to a Wreck 


WHEN THE FILM Titanic opens this 
month, it won't have a Disney end- 
ing: The ship sinks after sideswiping 
an iceberg. But scientists are still 
writing the final chapter of the giant 
ocean liner's history, as they debate 
how much damage the ship suf- 
fered and why it sank so rapidly. 
When researchers dove to the 
Titanic wreck in August 1996, they 
brought a sub-bottom profiler, an 
acoustic device able to image the 
damaged bow buried under 55 feet 
of mud. Expecting to see a 300-foot 
gash on the starboard side, they 
found instead one plate fracture 
and five narrow slits where steel seams 
had parted. "The total damaged area 
is about the size of two sidewalk 
squares," says William Garzke Jr., a 
naval architect who helped with the 
image analysis. The longest slit spans 
36 feet between two boiler rooms. 
"The seams are the weakest part," 
says Garzke. Scientists believe the 
seams failed because of sulfur impu- 
rities in the steel that, coupled with 
the cold water, made it brittle. 
Although the openings in the hull 
are smaller than predicted, their lo- 
cation 20 feet below the waterline 
means that water would have 
gushed into the ship. "It would have 
been pretty hard to stem the flow," 
says Garzke.— Christopher Miller 
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Windmills of Change 


A PROTOTYPE windmill now churn- 
ing away on a New Zealand hilltop 
could lead to more efficient and 
economical wind power. The key to 
better performance is what’s called 
a diffuser, a funnel-like device with 
its narrow end encircling the wind- 
mill’s rotor blades. The flaring end, 
on the downwind side of the turbine, 
creates a low-pressure region that 
sucks wind past the blades at double 
the ambient wind speed—increas- 
ing rotor speed and power output. 
Theoretical studies and wind 
tunnel tests performed in the United 


States in the 1980s indicated that 

a diffuser-augmented wind turbine 
could be six to eight times as efficient 
as conventional windmills. However, 
prototypes were never developed be- 
cause of the projected cost of fabri- 
cating the diffuser. 

Vortec Energy, developer of the 
New Zealand windmill, says it has 
solved the problem by using a high- 
tensile-strength ferro-cement. The 
prototype, 72 feet tall with 24-foot 
blades, is expected to produce at 
least 1.1 megawatts of electricity. If it 
is successful, larger versions will fol- 
low. Vortec engineers believe they 
can cut the cost of producing wind- 
generated electricity by at least 25 
percent.—Dennis Normile 


NOLOGY 


BIOTECH 


Color-Coded Mice 


CROSS A JELLYFISH with a mouse and 
what do you get? Green mice that can 
help scientists in a wide range of bio- 
medical experiments. 

That improbable mating is what 
Osaka University molecular biologist 


Under normal light, these four young mice 
from the same litter look alike. 
Masaru Okabe and his colleagues ac- 
complished by implanting a gene that 
produces green fluorescent protein 
(GFP) into fertilized mouse eggs. GFP 
is the substance that makes some types 
of jellyfish glow. When transplanted 
into a mouse, it gives the entire animal, 
including its internal organs, a green- 
ish fluorescence under blue light. 
Okabe says the transplanted gene al- 
lows mouse cells to be used as markers 


in biomedical research. GFP-marked 
cancer cells, for example, could be in- 
jected into normal mice to trace the 
progress of the cancer, Or researchers 
could observe how transplanted GFP- 
marked bone marrow interacts with 
the host's immune system, leading to 
a greater understanding of how the 
body tries to reject foreign cells. 
Other scientists have produced 
bioluminescent animals using lu- 
ciferase, the protein that makes 
fireflies glow. But in those cases, 
to turn on the affected cells, an 
additional substance has to be 
added, and that can have un- 
wanted side effects. Okabe says 


But under blue light, the mice with im- 
planted genes give off a greenish glow. 


his green mice are already being used 
by a number of researchers through- 
out the world.—D.N. 
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The F-22 Takes Off 


LOCKHEED MARTIN'S F-22 Raptor 
(“Тор Gun,” June 97; “Best of What's 
New,” this issue] made a 58-minute 
first flight from Marietta, Georgia, 
on September 7, with chief test pilot 
Paul Metz in the cockpit. After a tra- 
ditional postflight hosing-down, Metz 
reported that the F-22 “flew just like 
a simulator,” a joke that brought 
hoots of laughter from the program 
engineers and managers who had 
gathered to watch the maiden flight. 

According to Metz, the new 
fighter handles much like an F-15, 
one of several aircraft that are 
benchmarks for flying simplicity. “If 
you can fly a Cessna 150, you can fly 
this airplane,” he said. 

The F-22 also handled well in 
formation flying, said Metz. “It’s 
very agile, crisp, and precise.” The 
craft climbed so powerfully after 
takeoff that Metz had to set a steeper- 
than-expected climb angle to keep 
the fighter below its speed limit 
with the landing gear down. The 
fighter achieved a top speed of 250 


knots and an altitude of 20,000 feet. 

Raptor 01 will be taken to Cali- 
fornia’s Edwards Air Force Base in 
the spring, where it will be joined by 
two other prototype F-22s in tests of 
the fighter's performance and mis- 
sile-firing capability. The remaining 
six prototypes will be used for avion- 
ics testing. The 4,300-hour, 2,400- 
flight program should be completed 
in 2002.— Bill Sweetman 


22 


The F-22 made its maiden flight in September. 
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NONLETHAL 


Tangling with Criminals 


SPIDERMAN ISN'T the only defender of 
the law with web-slinging capabilities. 
Launchable nets designed to immobi- 
lize criminals without using lethal 


WEAPONS 


with big aggressive guys to avoid a 
physical confrontation or using their 
guns," say Arnis Mangolds, the system's 
project manager at Foster-Miller, a 
Waltham, Massachusetts, manufac- 
turer. Mangolds has been shot more 


A net fired from a tear-gas gun could help police immobilize troublesome suspects. 


force came to the New York Police De- 
partment for testing earlier this year. 

The Nonlethal Entanglement Tech- 
nology system is contained in a 
grenade-like casing and is fired by 
a conventional tear-gas grenade 
launcher, carried by most cops in the 
trunks of their cars. The 16-foot-dia- 
meter plastic-fiber net opens 8 feet 
from the launcher, and flies as far as 
20 more feet before it lands, trapping 
the offender inside. 

"The net allows cops in situations 


ENVIRONMENI 


Return to Sender 


HATE JUNK MAIL? Imagine how the 
U.S. Postal Service feels. In the Dal- 
las-Fort Worth area alone, postmas- 
ters get stuck with about 800 tons of 
undeliverable catalogs, supermarket 
inserts, and other bulk mail each 
month. Most goes to landfills. 

In a recent test to see if junk mail 
can be composted, the Postal Service 
sent 150 tons of the stuff to Silver 
Creek Materials Recycling & Com- 
post in Lake Worth, Texas. There it 
was shredded and mixed with wood 
chips; vegetable matter; and stale 
beer, wine, and soda to create a 
windrow 20 feet high, 7 feet wide, 
and 600 feet long. 


than 150 times with the net and says 
it doesn’t hurt. It does, however, have 
good stopping power and gives cops 
more places to grip when trying to cuff 
a lawbreaker, according to Mangolds. 
“A person in the net can still move 


- around a bit," he says, “but they really 


get tangled up quickly." 


Foster-Miller is working on a dis- 


posable, holster-held launcher so cops 
won't have to fetch their launcher 
from the trunk every time they need 
to bag a suspect.—Sharon Parmet 


Silver Creek President Robert 
Dow says the bulk mail makes excel- 
lent feedstock for compost. "About 
the only non-biodegradable material 
it contains is a little bit of plastic and 
an occasional floppy disk." 

After cooking at about 160?F for 
five months, the finished compost is 
light-colored and fibrous, says Nancy 
Roe, a horticulturist with the Texas 
A&M Extension Service. She is cur- 
rently field-testing a half-ton of it for 
possible toxicity on tomatoes and 
other greenhouse plants. 

If the field tests prove successful, 
junk-mail compost may soon be 
used on the grounds of post offices 
and other federal facilities across 
the country. Someday the compost 
may even be sold to the public. 


— Richard A. Marini 
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hard drive, a DVD-ROM drive, and a 

luminous 14-inch active-matrix color 
screen [“Best of What's New,” this is- 
sue]. Toshiba's new Tecra 750CDT 


Thin, Wide, and Fast 


TIRED OF MAKING compromises has some serious road muscle, too, Gateway packs a little bit of everything 
| a 2 = КС TE into its new Solo 9100XL, including a 
when you buy a laptop computer: with the same 233MHz chip, 32MB азм: Pentium chip. 


of memory, a 13.3-inch screen, and 
an included digital camera for video- 
conferencing. A DVD drive is op- 
tional. Gateway and NEC offer 
similar specs in their Solo 9100XL 
and Versa 6230, respectively. 

Digital also uses a 14-inch display 
in its HiNote Ultra 2000 ($5,999), 
but managed to squeeze it into a 
package that is a mere 1.4 inches 
thick and about 6.7 pounds. Versions 
with the new, faster Pentium chips 
are due out soon. Still, the bigger 
screens mean the end of the *note- 


IMAGING 


Panoramic Pictures to create a panoramic view or even a 360-degree image. 

Live Picture's PhotoVista ($99) and PictureWorks' Spin 
ONE OF THE key advantages of digital photos is that you can Panorama ($79) are among the first of this emerging breed. 
manipulate them to your heart's content. But most photo-edit- ^ You start by taking a series of pictures with either a digital 
ing programs are aimed mainly at fixing problems: improving or 35mm camera, and then transferring them to your PC 
contrast, removing the red-eye effect, and so on. New "stitch- (using a scanner for 35mm prints). Each program takes 
ing" programs let you go a step further, joining your pictures those images and stitches them together seamlessly. With 
Spin Panorama, you position pairs of control points to 
match areas on adjacent images; PhotoVista is more auto- 
matic, aligning and blending images on its own. 

Both work on Windows PCs and Macs, and the Mac ver- 
sion of Spin Panorama can even create a 360-degree Quick- 
time VR movie. You can stitch just for fun—to get that 
shot of the Grand Canyon no camera could hold—but you 
can also fashion engaging Web sites and presentations, 
for example, or even real estate walk-throughs.—C.0. 


You might not have to anymore. 

Intel's new Mobile Pentium MMX 
processors bring the latest laptops up 
77% todesktop speeds, and their 
new drives and expanding 

screens make them true 

no-apologies machines. 

IBM's ThinkPad 

770, for instance, 
E» marries a 233- 
MHz Pentium 
chip with a 5.1GB 


Digital's HiNote Ultra 2000 has a desktop- 
size screen, yet cuts a slim profile. 


book" form factor. They do not, how- 
ever, mean the end of high prices— 
quite the opposite. Most of the 233- 
MHz laptops cost between $5,700 
and $7,000. 

But beyond their faster speeds, 
the new chips do yield another im- 
portant benefit. They draw signifi- 
cantly less power than previous chips, 
which may add an hour or more of 
battery life to many models. Think 
of it: a laptop that runs when and 
where you want it to.—Jon Pepper 
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Building bridges is easy with Spin Panorama, from PictureWorks. 
You load two or more digital photos, and the software "stitches" 
them using control points to align and merge the pictures (left). 
Then you crop the image and save it as a panorama (below). 
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Power:: of the individual. Microsoft® Internet Explorer 4 is about you having control. Example: You can have your 
favorite news, music, football or high-powered remote-control rocket Web pages sent to your computer at a specific time, 
like while you're napping - then you wake up and there they are: all of the info you want- and only the info you want - 
right where you want it (like right on your desktop in the form of a stock ticker). No more waiting around for ten years for 
things to download. And once you've got everything loaded in, you can take your laptop out into the world and 
experience whatever you want off-line, from anywhere - like on an airplane or on a train or at your grandma's house. 
Get the Web the way you want it. Download Internet Explorer 4 now. For you, it's free." 

7 www.microsoft.com/ie/ 
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Chess Programs Get 
an Emotional Rescue 


THERE ARE DOZENS of chess pro- 
grams that, like Deep Blue [“Best of 
What's New,” this issue], can beat 
the pawns off most players. But this 
doesn't impress programmer Elon 
Gaspor, who is looking for some- 
thing a little different in a computer- 
generated chess champ. 

Gaspor believes that what makes 
for a great chess program is not su- 
perior artificial intelligence, but ar- 
tificial mood swings. In other words, 
he aspires to create a computer that 
plays like a human being. In fact, he 
says he has done just that in Power 
Chess, a game distributed by Sierra 
Online that puts an anthropomor- 
phic twist on classic chess programs. 


When the game gets ahead, it 
presses. "When it gets behind, 
it gets depressed, cowers, plays 
defensively," says Gaspor, 
Power Chess's chief designer. 
"It's much more reminiscent of 
human opponents." 

The effort may partly 
explain the popularity of 
Power Chess, which has been 
one of the hottest chess pro- 
grams on the market since it 
went on sale late last year. 
Good chess players, including Deep 
Blue victim Garry Kasparov, insist 
that one of the reasons they don't 
like playing against chess software 
is that it simply makes cold calcula- 
tions, not human-like moves. Gas- 
por says the key to humanizing the 
game was to change accepted style 
parameters that dictate how the 
king views his safety and that of 
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other pieces. When the king 
is ahead and pressing, he is | 
programmed to see himself as | 
less vulnerable than he actually 
is. In addition, he sees his 
opponent as more vulnerable 
than he or she actually is. 
Sierra is not alone in seek- 
ing to humanize its software. 
Mindscape's Chessmaster, 
one of Power Chess's chief 
competitors, already per- 

mits players to select a 
chess opponent who has one of 
30 different personalities. 

In the future, the program may 
be even more human still: Its pro- 
grammers are contemplating a new 
chess engine with a speech compo- 
nent that will sometimes be sup- 
portive of a human opponent, 
and other times taunt him or her 
mercilessly.—Matt Richtel 
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WEB WATCH 


Corvette Surfing 
Pathogen Countermeasures www.corvette.net 
http://www.bwd.org/upc Corvette art, clubs, events, links, muse- 
Are we prepared for the threat posed by ums, parts, pictures, sales, and, of course, 
biological weapons? This site offers a cars for sale. 
thought-provoking look at who's got 'em, 
who's developing them, the damage 
they could do, and what the United 
States is doing about their dangers. 


Magellan's 
199.183.146.30/magellan 

A catalog full of travel gear and gad- 
gets for roaming the planet in high- 
tech style. 

ScienceNet Amateur Telescope Making 
www.campus.bt.com/CampusWorld/ www.tiac.net/users/atm 
pub/ScienceNet/first.html The materials and resources to build 
Science basics explained, a database of your own telescope. 

questions answered, and an archive of 
radio shows to play. 


Virtual Tech 

www.discovery.com 

Science fiction is often science fact. 
See how comics imitate real life. 
American Memory 
Icweb2.loc.gov/ammem/ 

Oxygenated Fuels Association ammemhome.html 
www.cleanfuels.com Relive American history through pho- 
Find out how your state is doing at tos, motion pictures, documents, maps, 
cleaning up the air you breathe by and sounds from the Library of Con- 
using fuels that burn more efficiently. gress's collection. —Suzanne Kantra Kirschner 


InteliHealth 

www.intelihealth.com 

Health and nutrition information, plus 
a guide to health care products, from 
Johns Hopkins University. 


You need big cargo space on your computer these days. Certainly more than hard drives or little floppies can offer. 
Todays multimedia software just fills them up too fast. But a Zip Built-In™ drive gives you unlimited space. And 
the 100MB Zip disks can handle whatever big nasty file you throw at it. So if youre computer shopping, look for 


the Zip Built-In logo. It says you've got the capacity to create more, share more, save more, do more. www.iomega.com 


ТІР DRIVE. THE CAPACITY ТО DO MORE. 


| With over 8 million out | | ШҰ - Introducing Zip Built-In. . Already have а PC? 


{ һеге, zip is the standard. A Zip" drive built into your Get a Zip external. 


Not only are they built into » is | + notebook or desktop PC gives A Ф ДУ р Get a Zip drive. Or the new 
yp е ле || т "ооо а-в 
businesses, gs quidem bureaus | و ا‎ cias Ы has an amazingly small power 

across the country. supply, and comes with cool 
multimedia software. 


BECAUSE IT'S YOUR STUFF? iomega 


All other trademarks are the property of their respective holders. 


mv 217 


... Introducing our new Micron" Samurai" 
chip set on the Powerdigm" SU Micron innovation at it's best. 


You'll see why other workstations have 
finally met their match. 


Revolutionizing workstation 
performance, Micron introduces our 
exclusive Samurai chip set on the 
Powerdigm XSU workstation. A 
powerful, Intel processor-based 
workstation, the Powerdigm XSU will 
execute your most demanding 
business and technical tasks — and it's 
flexible enough to run the most 
popular PC programs. 


Engineered and developed by Micron, 
the Samurai chip set is the first to 
offer a 64-bit/66MHz PCI bus, based 
on Intel architecture. The Samurai 
chip set enables greater bandwidth for 
people who demand maximum 
throughput from their workstations 
and integrated peripherals. 


POWERDIGM Xu POWERDIGM Xsu The Povedia ala apan аша 


Dual Intel 200MHz Pentium® Pro processors Dual Intel 300MHz Pentium II processors monitors, dual Pentium II processors, 
64MB ЕСС EDO RAM 64MB ECC SDRAM multiple ultra-wide SCSI-3 hard 
Memory upgradable to 512MB ECC EDO RAM Memory upgradable to 1GB ECC SDRAM drives and 10/100 network adapters. 
se oe a же се биз па irr zo - - The Fire GL video cards offer 

12/20X variable s SI CD- rive 1 variable speed | - іуе È ios сна pas 
Number Nine Revolution 3D video card, 4MB WRAM Fire GL 1000 pro 8MB 66MHz PCI Open GL i ray Panda a p i: 
Supports IDE Ultra ATA and multiple Ultra-Wide professional 3D accelerators 


Supports IDE Ultra ATA and multiple Ultra-Wide 
SCSI-3 hard drives 

DMI, software and hardware management support 

lomega Jaz SCSI drive with 1GB removable cartridge 

Wavetable stereo sound with speakers 

Fast Ethernet 10/100 PCI network adapter 

Microsoft IntelliMouse 

Microsoft Windows NT Workstation 

19" Hitachi SuperScan CM751(18" display) .26dp monitor 


5-year/3 year Micron Power a 
9 s 


limited warranty 
cn Call now to order. 


EET " | | 
Micron Sales Hours: Mon-Fri бат-10рт, Sat 7am-5pm (MT) 8 8 8 = 6 6 5 SE 5 3 3 3 


Technical Support Available 24 Hours A Day-7 Days A Week. 


Toll free from Mexico: 95-800-708-1755 * Toll free from Canada: WWNW.InICronp C. com | 


SCSI-3 hard drives 
DMI, software and hardware management support 
lomega Jaz SCSI drive with 1GB removable cartridge 
Wavetable stereo sound with speakers 
Fast Ethernet 10/100 PCI network adapter 
Microsoft® IntelliMouse" 
Microsoft Windows NT* Workstation 
19" Hitachi SuperScan CM751(18" display) .26dp monitor 


5-year/3 year Micron Power" | 
54,899 
89 


limited warranty 
Bus. Lease $167/mo. 


Its also hard to beat the industry- 

leading Micron Power limited | 
warranty and our award-winning 
customer service and support. So go 
ahead. Meet the Powerdigm. And 

meet the workstation the competition ' 
is still dreaming about. 


800-708-1758 * Toll free from Puerto Rico: 800-708-1756 
International Sales: 708-893-8970 
International Fax: 208-893-7393 
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Canon's BJC-7000 excelled on 
both types of paper, thanks in large 
part to its "ink optimizer" that lays 
down a primer before applying its 
color inks [Best of What's New,” 
this issue]. Canon's photo-ink car- 
tridge, which holds six colors, helped 
it produce the most realistic flesh 


prints at a high 1,440 by 720 dots 
per inch, is just as good on coated 
stock, though clearly not as vivid 
on plain paper. And the Epson is 
almost twice as fast as the Canon. 
HP's DeskJet 722C holds its own 
with even the Canon on plain pa- 
per; surprisingly, it's less impressive 


Rating the Inkjets 


THE IMPROVEMENT in color inkjet 
printers over the past two years has 
been dramatic. Once capable of 

only grainy, pale images, inkjets can 
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) 

{ now render color pictures that rival tones and arguably the most accu- on coated stock. Its photos are still 
i prints from a 35mm camera. rate colors of the four. The output very good, but they tend to be 

| Which one's best? We tested the of Epson's Stylus Color 800, which slightly darker, with rosier flesh tones. 
| current flagship models | | пиа EETAS 7000 is: the 

| from the Big Four of E smallest and fastest of 

i inkjet printer makers: the four, but its images 

i Canon, Epson, Hewlett- = f appear grainy, despite its 
| Packard, and Lexmark. "m s 3 | high resolution (1,200 

| We used Adobe's Photo- UEM by 1,200 dpi).—C.O. 

! Deluxe to print the hn >. 


same digital pictures on 
each printer in its best- 


Canon's BJC-7000 (A) ylelded 
the most film-like pictures on 
photo paper, followed closely 


quality mode using both by Epson's Stylus Color 800 
plain paper and low- (B). HP's DeskJet 722C (C) 
gl OSS photo paper. was not quite as good, while 


Lexmark's 7000 (D) was grainy. 
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Send Out the Clones 


APPLE'S GRAND PLANS for spread- 
ing the Macintosh gospel to a wider 
congregation appear to have been 
left at the altar—and Apple is the 
one that didn't show. 

Apple recently decided to buy the 
assets and direct-sales operations of 
the largest maker of Macintosh com- 
patibles, Power Computing, rather 
than renew that company's Mac tech- 
nology license. And it made renewing 
such licenses difficult enough that 
Motorola, the number-two clone 
maker, has decided simply to call it 
quits. That leaves only a few small 
players in the Mac cloning business, 
including Umax and Daystar Digital. 

Apple believes that clone makers 
have been stealing sales from Apple 
rather than expanding the Mac pie. 
The company says it will now focus 
on strong areas such as education 
and publishing. Apple recently de- 
cided to keep its Newton division, 
which makes the MessagePad and 
eMate portables.—C.O. 


(E-mail Box) 
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Iomega 100MB Zip' disks give you the capacity to archive more. 
Learn more about Iomega Zip drives and disks at: www.iomega.com/ZipIdeas 
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APPLIANCES 


The Multitalented 
Microwave 


MICROWAVE OVENS do a fine job of 
warming a cup of coffee, but they're 
not so good at, say, baking a cake. 
That's because microwaves heat 
water molecules throughout the 
food simultaneously, causing water 
in the middle of the food to vapor- 
ize and move to the surface, where 
it makes the food soggy. 

Now scientists at the Microwave 
Research Center in Marlborough, 
New Hampshire, are attempting to 
build a better oven, called the Ther- 
malizer. It combines microwaves for 
warming, radiant heat for evaporat- 
ing moisture on the surface of food, 
and induction cooking for browning 
and roasting. For cooking like a con- 
ventional oven, with radiant energy, 
a heat source directs infrared radia- 
tion toward the food. The induction 


element is a coil that magnetically 
excites the molecules in a metal pan; 
the pan then transfers this energy 
to heat the food. 

As envisioned, the Thermalizer 
would have a dial, so cooks could 
select the perfect mix of cooking 
modes for each dish. For example, 
the same device could bake a potato 
using microwaves, then heat a casse- 
role using equal parts microwave 
and induction cooking, and finish 
off the meal with a cake baked pri- 
marily by radiant heat and a small 
amount of microwave energy. 

The electronics and the mag- 
netron are located in the back of 
the Thermalizer, in the two triangu- 
lar spaces on both sides of the cook- 
ing cavity. The microwaves enter the 
cooking cavity from both of these 
spaces, through windows that are 90 
degrees apart. This produces a micro- 
wave pattern that cooks food more 
evenly, and eliminates the need for 
a turntable.—Judith Anne Gunther 


Electronic 
controls 


Magnetron 
(behind 
window) 


Ventilation 
holes 


Using a magnetron for microwave cooking, a heat coil for radiant heating, and a metal base 
for induction heating, the Thermalizer cooks any food evenly. 


LABELING 


Super Star 


THE ENERGY STAR label, which you 
may have seen on computers over 
the past several years, 1s coming 
to a home 
product near 
you. The U.S. 
Environmen- 
tal Protec- 
tion Agency and the U.S. 
Department of Energy recently 
launched a national education 
campaign to introduce the label 

to light fixtures, heating and cool- 
ing equipment, appliances, office 
equipment, residential products, 
and even new homes. To qualify 
for the label, products must meet 
stringent efficiency requirements. 

The EPA and DOE created the 
label with voluntary cooperation 
from manufacturers and retailers 
to raise awareness of energy-effi- 
cient products among consumers. 
According to the EPA, if every 
household and business in the 
United States committed to buy- 
ing Energy Star-labeled products 
over the next 15 years, the na- 
tional energy bill would be re- 
duced by roughly $100 billion over 
that time period. And the resulting 
reduction of pollution would be 
the equivalent of taking 17 million 
cars and trucks off the road each 
of those years. 

So just how efficient are these 
products versus typical consumer 
products? A sampling: furnaces, 15 
percent; air conditioners, 15 per- 
cent; refrigerators, 20 percent; 
dishwashers, 13 percent; and light 
fixtures, 66 percent. Energy Star 
homes—which generally include 
advanced insulation, tight con- 
struction, high-performing windows, 
and efficient space-conditioning 
systems and appliances—are at 
least 30 percent more efficient 
than typical homes.—W. G. P. 
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SAVING THE EARTH. SAVING YOUR MONEY 
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At Intel, were devoted to the development 
of young minds as well as technology. Which is 
why we promote science, math and technology 
literacy through programs such as the Intel 
International Science and Engineering Fair (ISEF). 
The Intel ISEF gives students opportunities 
to find innovative solutions through applied 
science. We think of it as research and development 
on the most important level—the human one. 


- Find out more about Intel's educational programs at 
www.intel.com/intel/educate. 
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NOW ELIMINATES: 
JAGGED EDGES | 
SPLINTERED VENEERS 


SHATTERED EGOS 


ححص 


THE NEW SKIL JIGSAWS: 
* Up To 4.0 Amp Motor for heavier jobs 


* Dynamic Vibration Reduction for 
smoother operation 


| * Vacuum Hose Port keeps area clean 


g * Separate Variable Speed Module 
^. fer preset or variable Speed operalion 


* Ergonomic Handle design 


The new Jigsaws from Skil are just part 
of our new line of power tools. These 
jigsaws have the power to handle your 
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WwwWw.Skiltools.com 
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—ШОМЕ TECHNOLOGY 


LIGHTING 


A Better Bulb 


FLUORESCENT LIGHTS use far less 
energy than incandescent bulbs. But 
there's one drawback: The fluores- 

cents contain mercury vapor, a toxin 
that is piling up in 
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inside of the bulb, the powder fluo- 
resces to light your room. But over 
time the mercury ions destroy the 
cathode in the bulb's power supply. 
The new fluorescents need no 
mercury: Instead, field emitters, such 
as those in computer monitors, dis- 
charge streams of electrons through 
a vacuum in the 


Phosphorescent 
landfills. Now, film : Field bulb. As the elec- 
inspired by a type emitter — trons strike, a thin 
of flat-panel display Transparent phosphorescent 
used in computers, SONRUERIE film inside the 
researchers at the lass -F bulb glows. 
Los Alamos National Because the 
Laboratory in New bulbs don’t rely 


Mexico have a 
bright idea:a fluores- 
cent bulb that uses 
no mercury. The 
bulbs should also 
last longer than 
standard fluores- 
cents, offer compa- 
rable efficiency, and be controllable 
by current dimmer switches. 

In conventional fluorescent bulbs, 
an electric discharge excites atoms 
of mercury vapor, which emit ultra- 
violet light. When that light hits a 
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phosphorescent powder lining the 
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In the mercury-free, long-lasting fluores- 
cent, electrons from a field emitter strike 
a phosphorescent film, causing it to glow. 


Electron 
streams 


on a tube shape 
to operate, they 
could be shaped 
like today's incan- 
descents—or even 
as a flat panel, 
says Marion Scott, 
a materials scien- 
tist on the team. “Like a compact 
fluorescent, ours would also need 
a power supply, but it would be 
smaller and cheaper,” he adds. 
Researchers are now exploring 
different phosphors and emitters. 
—Mariette DiChristina 
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Internet Door Lock 


THE CABLE GUY promises he'll be there 
between 9 a.m. and 5 p.m., but that 
doesn't help you if you work the day 
shift. But what if you could monitor 
your home from your Web browser at 
work, then let the technician inside 
with the click of your mouse? 

This long-awaited home appli- 
ance-computer interaction is now a 
reality. Midvale, Utah-based emWare 
recently showed off its embedded 
micro-interface technology (EMIT) 
by controlling the functions of a 
standard door lock with a Web brow- 
ser and a video camera. The company 
is currently working with Weiser Lock 
to put its electronic locks online. 
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EMIT is based on a Web server 
embedded in appliance chips; the 
server allows consumers to access 
and control the appliances via com- 
puter through a dedicated link, a 
modem, or over the Internet. 

This new breed of Web-enabled de- 
vices provides a solution that requires 
minimum processing power in the ap- 
pliance by using the controlling com- 
puter to do the heavy lifting. In fact, 
as little as 750 bytes of ROM and 28 
bytes of RAM are needed in the device. 

Chris Sontag, emWare's president, 
says the software could control locks, 
thermostats, security systems, and 
entertainment systems. It could even 
allow doctors to monitor home heart 
monitors.—Hank Schlesinger 


некен DIHO 


“AMERICAN 


Originals 


GRAND PRIZE 


Win a 1997 Harley-Davidson Fat Boy’ 


—, 2 FIRST 
^^ PRIZES 
Weber 
Summit 450 
Gas Grills 


OTHER PRIZES INCLUDE: 


*10 Black Leather/Flannel 
Skil Logo Varsity Jackets 


*50 Skilsaws 


© 1997 5-В POWER TOOL COMPANY 


THE LEGEND KEEPS BUILDING. 


To enter, look for the display at your - 
nearby hardware store or home center, 
visit www.skiltools.com, 
or fill out the entry blank below. 


OFFICIAL RULES- NO PURCHASE NECESSARY 


1. Complete an official entry form, or on a plain 3-1/2" x 5° postcard, hand print 
your name, address, zip code, telephone number and the words "SKIL SWEEP- 
STAKES”, Each entry must be mailed separately to SKIL SWEEPSTAKES, РО. Box 
8484. New Millord, CT 06776-8484. Entries must be received by 1/7/98. 
2. Grand prize (1): А 1997 Harley-Davidson Fat Boy (Est, retail value $18,400); 
First Prizes (2); Weber Summit 450 Grill (Est. retail value $2,400); Second Prizes 
(10) Skil Varsity Jacket (Est. retail value $350); Third Prizes (50): Skil Circular 
Saw (Est. retail value $50). Winners will be selected in a random drawing Iram 
among all entries received. Drawing will be conducted by COM, whose decisions 
are final. Odds of winning are dependent upon the number of entries received. All 
prizes will be awarded and winners will be notified by mail. Taxes are the respon- 
sibility of the winners. Winners may be required to execute an affidavit of eligibility 
and liability/publicity release within 14 days of notification. Entry constitutes 
permission to use winners names and likenesses for promotional purposes 
without further compensation, except where prohibited by law. 


3, Sweepstakes open to residents of the U.S. who are 18 years of age, excepi 
employees and their families of 5-8 Power Tool Co., their wholesalers, distribu- 
lors, retailers, TIMES MIRROR, their affiliates. subsidiaries, promotional and 
advertising agencies. This offer is void wherever prohibited. 

4 For a list of winners, available after 2/15/98, send а stamped, self-addressed 
envelope to: SKIL WINNERS, c/o ССМ. 470 Park Avenue South, New York, NY 10016 
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ALTERNATIVE POWER 


Fuel Cell A6 


CARS POWERED BY fuel cells will tra- 
verse the roads in the not-too-distant 
future, according to Mercedes. The 
automaker says it may have the ability 
to produce such a car within 10 years. 
In announcing the Necar 3, the 
latest in a series of vehicles aimed at 
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researching fuel-cell power, 
Mercedes states it has de- 
veloped a new methanol- 
fueled unit that slims the 
bulky cells dramatically. 
Fuel cells convert hydro- 
gen directly to electricity, with water 
as the byproduct. The methanol ex- 
pels the carbon molecules in the 
fuel as carbon dioxide. Previous 
Mercedes efforts, in conjunction 


PREVIEW DRIVE 


Spacious Flair 


THE DODGE INTREPID and the Chrysler 


Concorde are the first of a series of 
new full-size LH-platform cars being 


introduced by Chrysler. The lineup will 
eventually expand with a luxury sedan, 
a Euro-style sport sedan, and a short- 
wheelbase sedan sold only in Europe. 
The dramatic styling of the full-size 


lineup is accompanied by a series of 
new lightweight, high-output V6 en- 
gines. Although dramatically quieter 
and more powerful than the engines 
they replace, the new V6s still echo 
the ride and handling characteristics 
of the old series. That's because the 
chassis is a retuned version of the 


basic platform used by the last gener- 


ation of LH sedans. 


These cars set milestones in exte- 


rior design. The rakish outer profile, 
with its steep windshield angle and 
low stance, merges with an interior 
package that emphasizes rear-seat 
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legroom and easy accessibility through 
the rear doors. Such a combination is 
difficult to attain; Chrysler's achieve- 
ment proves roomy cars needn't be 
big, upright boxes after all. 

The new engine line for the Intrepid 
and Concorde includes a 2.7- and 3.2- 
liter version of the 24-valve, aluminum- 
block V6, producing 200 and 220 
horsepower, respectively. While the 
power statistics are impressive, the 
smoothness and willingness to rev are 
even more noticeable behind the wheel. 

Improvements are not as dramatic in 
the chassis, however. The last-genera- 
tion LH sedans were prone to impact 
harshness; the new chassis is improved, 
with crisper steering and reduced reso- 
nance from highway bumps, but the 
suspension could use more fine-tuning 
to match the best of the class. 

The base price of the Chrysler Con- 
corde is estimated at about $24,000, 
with the Intrepid starting at several 
thousand less.— JD. M. 


The extreme windshield angle and steeply 
sloping rear do not detract from the roomi- 
ness of the back seat in the 
new Dodge Intrepid. 
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The reformer takes ир the back seat of the prototype A6. 


with Ballard Power Systems of 
Burnaby, British Columbia, have 
used large hydrogen storage tanks. 
Not only is the Necar 3—a ver- 
sion of the A-Class sedan— smaller 
than previously demonstrated fuel- 
cell vehicles, it 1s fueled convention- 
ally, by liquid stored in a tank. Both 
the performance and dynamic re- 
sponse of the unit have improved 
dramatically, according to Mercedes. 
The compact fuel-cell unit is lo- 
cated at the rear of the A-Class sedan. 
A reformer separates the methanol 
from the hydrogen, which is then 
injected directly into the fuel cell. 
Cost is the biggest drawback. 
Mercedes cites studies that show 
fuel cells are currently thousands of 
times more expensive than generat- 
ing equivalent horsepower with an 
internal-combustion engine.—D.M. 


AUTO ACOLUSIICSOS 


Sound System 


FINDING YOUR passenger's conver- 
sation hard to hear? A system to sepa- 
rate and amplify conversation in the 
interior of a car may help, according 
to developers at United Technologies. 

A microphone in the ceiling above 
each passenger picks up speaking 
voices. Digital analysis eliminates 
background noise, and each voice is 
then amplified through the car's au- 
dio system. Even with the driver fac- 
ing ahead and the listener in the back, 
conversation becomes easier. 

Several automakers are looking at 
the system, but there are no imme- 
diate plans for production.—D.M. 
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haul some concrete. 


And barely break a sweat. With the largest payload of any Toyota Truck, the full-size T100 ean haul 


move some lumber. 


loads of stuff and still leave time to achieve even loftier goals. Not too bad for a day's work. 


save the world. 
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PREVIEW DRIVE 


Biggest and Baddest 


THE 1998 SEVILLE is Clark Kent, still in 
disguise, who hasn't yet stepped into 
a nearby phone booth. The exterior 
design is only mildly softened at the 
edges and cleaned up at the grille. But 
underneath the familiar skin is a refur- 
bished chassis worthy of a super car. 
Meanwhile, new interior features plow 
heretofore-unbroken turf. 

The Seville STS, by virtue of its 
300-horsepower Northstar drivetrain, 
quickly established itself as an expan- 
sive hot rod among luxury cars when 
the last generation was introduced in 
1992. That first generation was charac- 
terized by responsive though unremark- 
able handling, aggressive acceleration, 
and plush comfort. 

The suspension upgrades for 1998 
take handling to a new dimension— 
leveling the ride on twisting, off-cam- 
ber, winding roads. A dramatically 
stiffened chassis allows this newfound 
crispness without creaking or quiver- 
ing. A short comparison ride on public 
roads against European and Japanese 
luxury cars testifies that the Seville can 


Transverse V8 


now be counted among the best of 
this group. 

The new interior features are no 
mere tweaks. For example, the inge- 
nious automatic seat ["Best of What's 
New," this issue], adapted from tech- 
nology developed for burn victims, 
wraps itself into a customized contour 
after measuring pressure points on the 
seat cushion. Nearly as impressive is 
the latest-generation, 450-watts-per- 
channel Bose-developed sound sys- 
tem, which Cadillac claims 1s the most 
advanced in the world. That sounds 
like a challenge to a shoot-out, but 
the system's clarity is downright eerie. 

With a base price of about $42,000, 
the Seville stays slightly below the top 
range of luxury sedans. Its distinctive 
styling, aggressive performance, and 
ample interior room set it apart from 
others in the class. 

The Seville's superior performance 
and features gave Cadillac the confi- 
dence to show the car off first at the 
international auto show in Frankfurt, 
Germany. Its debut there should be a 
prelude to a substantial increase in 
overseas sales.—D.M. 


The new exterior 
design of the 
Seville is more 
rounded, with a 
less obtrusive 
bumper. The skin 
houses a new body 
structure that is 
stiffer and quieter, 
and improves steer- 
Ing response. 


Self-adjusting seats 


Aluminum Audi 


AUDI RECENTLY took the wraps off 
its AL2, an all-aluminum, high- 
mileage small car. This concept car 
is at the heart of a project aiming to 
put a 67-mpg car on the road, at 
least in Europe, by as early as 1999. 


The AL2 concept car is one of the smallest 
to attempt an aluminum space frame. 


The lightweight (1,750 pounds) 
AL2 unveiled recently is powered by 
a three-cylinder, direct-injection, 
turbocharged diesel engine. Its most 
radical element, however, is a space 
frame that combines aluminum ex- 
trusions and closure panels. The 
aluminum extrusions form a struc- 
tural cage that creates the basic 
structure of the car. 

The vehicle is similar in design 
to the all-aluminum А8, a luxury car 
that is virtually hand built. The AL2 
is intended as a high-volume, low- 
cost car, however, and Audi hints 
that it will be assembled by a new, 
automatic process. 

The unusual appearance of the 
vehicle, with its blunt nose and high 
rear end, has provoked some long 
hard stares. The AL 2 joins a series 
of new small cars being introduced 
in Europe and Japan during the 
next few years. These vehicles 
range from four-seaters, to two- 
seaters, to modified motorcycles. All 
aim to help establish a new base of 
personal-transportation vehicles for 
urban driving, and all are claiming 
extremely high mileage and modest 
cost. No price has been announced 


for the AL2.—D.M. 


1962 cars оғ Carbureted Engines. 


We've Been Helping Cars Breathe Easier Since 1962. Gumout? Better Cleaning For Better Performance 


NEWSFRONTE 


[ILECTRONICS 


EDITED BY FRANK VIZARD 


WebTV Gets 
More Muscle 


IF YOU WANT to use your TV to surf 
the Internet, beefed-up machines 
and competition among providers 
are making that idea more enticing 
and easier than ever. 


web 


WebTV (top) has a better, 
feature-packed box (above), and a new 
competitor in NetChanel (below right). 


WebTV, which has been promot- 
ing Web-surfing television virtually 
without challenge, now gets a run 
from NetChannel. NetChannel is 
offering Internet service for $19.95 


per month via a set-top box from RCA 


that lists for $349 ($299 for a model 
with a wired keyboard). 

But the machine that’s most 
likely to create a stir is the WebTV 
Plus set-top box—simply because it 
offers what was missing from the 
original product now listing for $199. 
Sony, Philips, and Mitsubishi will all 
market the device for about $300, 
and each of the versions will have 
similar capabilities. Among the most 
important is a TV tuner, which al- 
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lows simultaneous Web cruising and 
TV watching through a picture-in- 
picture mode. 

Two other features will also ac- 
celerate cruising speed: a 56Kbps 
modem (the fastest available over a 
phone line) and a 1.08GB hard drive. 
The latter is important because 
WebTV plans to download Web sites 
related to TV programming during 
off-hours. When you are watching 
TV, an icon will appear onscreen if 
related Internet content has been 
downloaded. To visit the Web site, 
click on the icon. 

Another new feature is the abil- 
ity to send video, still images, and 
audio via e-mail. You can also print 
out Internet material by connecting 


nifer's here!...Charlie wants om 
your O's... Michael M 
selt-promotes 


a Hewlett-Packard or Canon printer 


to a port on the back of the machine. 


Other printers are not compatible. 
One drawback: Turning on the 

machine automatically launches a 

15-second commercial. You may also 


be subject to a commercial while wait- 


ing for a connection to a Web site. 
The good news: Monthly service 
still remains at $19.95, —FE. V 


Internet Recording 


FANS OF DURAN DURAN recently 
were able to download the band's 
new single, "Electric Barbarella," 
from the Internet for 99 cents, one 
month ahead of the song's avail- 
ability in retail stores. This method 
of music distribution promises to 


Download music from the Internet with 
Sharp's MD-X8 stereo system. 


become more widespread in the 
months to come. 

Essential to the idea of music 
for sale over the Internet is the de- 
velopment of digital watermarks 
that can be embedded in the music 
to protect copyrights. The Duran 
Duran event marked the debut of 
this technology. Encrypting the 
songs means that only paying cus- 
tomers will have the software key 
that's needed to hear the music. 

Still, saving a music file on a 
computer is one thing; playing it on 
a stereo system or portable player 
is another. Sharp has unveiled a 
solution that may give the strug- 
gling MiniDisc format a boost. The 
company's MD-X8 compact stereo 
($1,000) allows digital recording 
of music from the Internet onto a 
MiniDisc. A special PC card links 
the computer and stereo system 
through a cable that plugs into the 
front of the MiniDisc player. You use 
the computer to control recording 
levels, select titles, and insert notes 
regarding individual songs.—fF. V. 
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Record a CD — Again 
 andAgain 


THE ABILITY TO record more than 
once on a single compact disc is near. 
Sometime early next year, Philips will 
introduce a compact disc player with 
such multiple-recording capability 
for about $600. The player will require 
special discs that current CD play- 
ers will be unable to play, however. 
The technique that allows these 
discs, designated as CD-rewritable 
(CD-RW), to be recorded on more 
than once is the source of the incom- 
patibility. CD-RW shouldn't be con- 
fused with CD-recordable (CD-R) 
discs, which are used for one-time 
recording and are not erasable. 
CD-RW discs employ a phase- 
change technology through which 


A) Motorola and TalkAboul are trademarks of Motorola, Inc. ©1997 
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the discs can be used thousands 
of times for recording. In its origi- 
nal state, the CD-RW's recording 
layer—made from a mixture of silver, 
indium, antimony, and tellurium— 
is polycrystalline. During recording, 
a laser heats selected portions of the 
recording layer above the layer's 
melting point (500°C to 700°C). 

The crystals melt into a liquid, 
amorphous state, which is quickly 
arrested by cooling the layer. As a 
result, the amorphous area is less 
reflective than the surrounding crys- 
talline area. Upon playback, the dif- 
ference is interpreted as if it were 
the pattern of pits and lands (flat ar- 
eas) that represent data on current 
prerecorded CDs. 

‘To rewrite the disc, a similar tech- 
nique is used. A laser heats the amor- 
phous areas to just below the layer’s 
melting point long enough for the 


Motorola, Inc. All specifications are subject to change 


COMES IN HANDY 
WHEN THE POWDER IS ` 
SIX FEET DEEP AND | 
YOU'RE ONLY 5 117 T 


Motorola TalkAbout" radios give you up to two miles of group communication power, 


ing on terrain and conditions. Exactly what you need to help from getting in over your head. 
For the retailer nearest you, call 1-800-353-2729 ext.147. Or www.motorola.com/TalkAbout/ 


Tatkdbout Radios. Have fun. Stay in touch. 
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A new Philips compact disc recorder 

lets you record on a disc more than once. 
crystals to reform, effectively creat- 
ing a blank slate that can be used to 
record once again. With this tech- 
nique, a CD-RW disc can be erased 
all at once as well; the process takes 
about 37 minutes. 

The problem, though, is that 
photodiodes sensitive enough to de- 
tect these differences in reflectivity 
are not installed in current players, 
so only a new breed of CD players 
yet to come will be able to play CD- 
RW discs. (Current players can play 
CD-R discs.) Existing CD-ROM and 
DVD-ROM players for computers can 
play the CD-RW discs, however, 
which may make CD-RW more vi- 
able as a storage medium for com- 
puters іп the short term.—F. V. 


What you never thought possible?" 
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_ А CARDMEMBER GOES SHOPPING 


DAISY FUENTES 


- [Fashion Diva, Veejay, Backgammon Nut} 


... The American Express" Card 

is for living life, not just going 

— "through the motions. Case in 
point: Daisy Fuentes. 

"^. .Shesa turbocharged social 

: - butterfly, a focused career woman 

and the girl next door. The Card 

` helps Daisy do more because it's 

. welcomed in millions of places, 

; - for everything from cellular 

+ ` phones to inflatable rafts. 

5 So Daisy can talk business 


| one minute and chill out the next. 


^ Ah yes, it's a beautiful thing. 


Barney the TV Buddy 


BARNEY, THE famous purple toy di- 
nosaur that sings and plays peek-a-boo 
and other games and interacts with 
Barney videotapes and software ti- 
tles, just got more interactive. As of 
November 3, PBS began broadcast- 
ing data that will allow Microsoft's 
ActiMates Barney to become a child's 
TV-watching companion during the 
“Barney and Friends" TV show. 
The TV broadcast includes data 
encoded in the horizontal overscan 
portion of the video signal: All TVs 


transponder plugged into the TV 
transmits the encoded information 
wirelessly to the toy. With a built-in 
vocabulary of more than 14,000 
words, ActiMates Barney can re- 
spond with actions, songs, and com- 
ments that are appropriate for each 
new broadcast. 

Of PBS's 349 member stations, 
20 will initially broadcast the Barney 
Actimates data. Coverage areas 
include New York, Chicago, Los 
Angeles, Boston, and Philadelphia. 
More stations will be added during 
the next year. A $65 TV/VCR kit is 
needed to receive the ActiMates 
Barney programming. 
—Suzanne Kantra Kirschner 


| decode this portion of the signal. A 


t | | You can find stuff like Daisy's | 
Et . at these places: 
Old Navy 
“Bloomingdale's 
` Stein Mart 

The Home Depot 
. Expo Design Center 
. .. Lord & Taylor 

- Macys 
m Lady Foot Locker 
s ' And if you're in Daisy's corner 
E | of the world, Miami, Florida: | 
: Jet Ski of Miami 
. Miami Twice Vintage 
... BrandsMart USA 
.. ° Non-Stop Furniture | 
575. The Dog from Ipanema 

Master's Pizza 
Sedano's Pharmacy 
Mars Jeans 


eee 


г To apply, call 1-800-THE-CARD 
-^or visit wwu.americanexpress.com 
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DVD for Rent 


A PAY-FOR-PLAY system for video 
DVD (digital versatile disc) will 


emerge by summer as an alternative, 


and possibly a competitor, to the 
DVD format currently available. 
The new system, called Digital 


Video Express (Divx), operates like a 


DVD player, except for the specially 
coded discs. These will cost $5 for 


initial viewing over a 48-hour period 


and can be viewed again for addi- 
tional fees and even purchased for 
unlimited viewing. 

Divx combines the service of a 
video rental store with the opera- 
tion of a pay-per-view TV channel. 
Unlike a rented videotape, though, 
the Divx disc needn't be returned. 
The 48-hour viewing period doesn't 
begin until the disc is first played. 


Customers can retain the disc for re- 


play in the future at an additional 


fee, or simply discard it. (Divx plans 
a collection and recycling program.) 


Subsequent plays, or the pur- 
chase of unlimited-viewing rights, 


are billed to the customer's Divx ac- 


count and charged to a credit card. 
The player's built-in memory keeps 
track of all Divx plays, and relays 


this information by toll-free phone · 
modem to the Divx record-keeping | 


center. Each Divx disc and player 
has a unique identification code, so 
the system knows which discs have 
been played and where—something | 
that may raise concerns over privacy. 
Some Divx discs could be.con- 
verted for unlimited play at a price 
likely to be lower than buying a 
conventional DVD. Others, called 
Divx Gold, would be sold from the. 
beginning for unlimited play without 
further charge. Although conventional 
DVDs will run in a Divx player, con- 


` ventional DVD players will lack the | 


decoding and communications abil- 
ity to play Divx discs. 

Divx players will be offered by 
Panasonic, RCA, and Zenith. About _ 
100 discs will be available initially ` 
from Disney, Dreamworks, Рага- 
mount, and Universal, growing to 
500 titles within a year. Most of 
these will be released in the 4:3 
pan-and-scan mode rather than in 
the 16:9 letterbox format. Other 


. retailer Circuit City, the 350-store —. 


electronics chain that bankrolled its 
development.— Stephen A. Booth 
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Meet the GPS II-a Global Positioning System 
receiver with electronic map. It not only shows the 
lay of the land, but where you stand, too. 

We've loaded millions of miles of interstates, 
highways, railroads, rivers and shorelines into the 
GPS III. Yet this versatile per- 
sonal navigator weighs only 9 


060 075 cabal 


ounces and fits comfortably in 
your hand, on your bike or 


atop the dash of your car. 
| 6090 a 
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The trouble with 
ordinary maps is, 
they don’t know 
where you are. 
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best accuracy possible. 

Where you've been. 
The GPS Ш tracks your route and 
stores favorite spots with names, 


icons and a brief description. With one — 


trip odometer and speed calculations are in clear 
view. It will even display sunrise and sunset times 
so you re not left in the dark. 

Where voure going. 
Most remarkable about the GPS III is its basemap. 


: ili — — horizontally 


[Б 40" Of course, only GARMIN 
offers the versatile flip-flop dis- 
ow | play. Vertically, its a handheld 
for hiking. Push a button and 


for installation on your boat, 
bike or car. 

So set aside your conven- 
tional maps and worries of 


getting lost. Just call toll-free, 


888-4-GARMIN extension 1, 
or visit your GARMIN dealer and 
let the extraordinary GPS Ш put you on ће map. | 


& GARMIN. 


1200 East 151st Street, Olathe, KS 66062 
888.4. GARMIN extension 1 fax 913.397 8282 
www. garmin.com 


It shows primary landmarks 
for North, South and Central 
America. And alter telling you 


ПЕТ (DEST) | [SPEED 


W094^08.195' Where you are. 


11:01:07: 
23-JUL-97 


The GPS 1512 parallel | ee 0: 
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channel receiver will find 


your position fast and keep your position even 
in dense foliage. Position averaging reduces 
the affects of Selective Availability (SA) for the 


how far you are from a given 
point, it will figure the time 
required to arrive. 


© 1997 GARMIN Corporation 
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HE WHAT У NEW MAGAZINE | 


As POPULAR SCIENCE celebrates 


its 10th annual “BEST OF WHAT’S NEW,” 100 
we invite you to consider this remarkable year in OF THE YEAR’S 
science and technology. The year 1997 is when the GREATEST ACHIEVEMENTS 


M ^ first animal was cloned and the rover Sojourner IN SCIENCE & TECHNOLOGY 


discovered the wonders of "Barnacle 
Bill" and other martian features. 
More down-to-Earth technologies 
are no less noteworthy: Digital 
cameras exploded with fantastic 
shapes and new capabilities. The 
long-promised hang-on-the-wall TV 
display arrived. And the first car 
with a hybrid drive—a gasoline en- 
gine and electric motor—is now in 
production. POPULAR Science's editors celebrate these 
and other outstanding achievements—a total of 
100 in all. There are also 10 grand awards, one in each 
of 10 categories. After you've seen the editors' 
choices, tell us yours: Cast a vote on our Web site for your 


favorite item, WWW. DODpSCi.com 


EDITED BY MARIETTE DiCHR 


STILL-LIFE PHOTOGRAPHY BY MARCUS ACORD 
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Wound Sealer 


FOR THE 800,000 people who un- 
dergo balloon angioplasties an- 
nually, the sealing of the femoral 
artery has been an uncomfortable 
procedure at best—a doctor or 
nurse applies pressure to the groin 
area for as long as an hour. Now, 
that artery can be plugged in only 
a few minutes with Angio-Seal, 
developed by Kensey Nash 
Corp. It works rather like 
a quick-fix kit for a 
tire puncture: A tube 
is inserted into the 
artery and an "anchor" 
is pushed out, plugging 
the hole. 
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of What's New 


Vin аА |) - Top-of-the-Line SLR 


* - "à , FROM LEICA, the name indelibly 
associated with the birth of 35mm 
photography, comes a camera to 


delight those who disdain auto- 
focus. The R8, the first completely 
new Leica SLR since 1974, is also 
the most sophisticated. The fastest- 
ever Leica electronic shutter has a 

top speed of “4.000 second. The R8 


rtis ыны Н 


is also the first Leica camera 
—range finder or SLR—to 
have six-segment multi- 
patterned metering to cope 
with difficult lighting sit- 
uations. Price: $2,595, 
body only. www.leica.com 


Absorbable 4 
suture 
Absorbable 
anchor 
Collagen 


sponge 


Sparks for Sharks 


TO A DIVER, nothing induces a mix of ex- 1 
citement and terror quite like spotting a | 
shark nearby. Shark POD (protective oceanic device) 

is an electronic shark repellent that leaves the excitement for divers but 
eases the terror. The three-piece dive unit generates a low-voltage 
electrical field that extends 12 to 20 feet in all directions. Sharks who enter 
the field aren't harmed (nor is other sea life), but they are irritated enough 
to depart. The price of Shark POD ranges from $650 to $1,000. 


A New Zeppelin 


<. SIXTY YEARS after the Hindenburg disaster halted rigid-airship flight, 

a new, updated Zeppelin flew successfully in September. A 246-foot pro- 
totype, the Zeppelin NT (for new technology), combines a clever new air- 
frame with revised propulsion systems for more agile, helicopter-like 
takeoffs and flight. Carbon-fiber composites and aluminum alloys in the air- 
frame halve the weight of previous designs and drastically reduce construction 
cost. www.zepplin-nt.com 


For more information, see RESOURCES or visit WWW.POPSCI.COM 
DECEMBER 1997 


Road Warrior's Laptop 


YOU SAY YOU want serious computing power and the latest gear when you're 
on the qo? IBM's ThinkPad 770 laptop computer sports a giant 14.1-inch 
screen, a fast 233MHz Intel Pentium processor with MMX, a huge 5.1GB disk 
drive, and the ability to play the newest DVD discs, which store many 
times more information than CD-ROMs. To top it off, the 9549-1AU model, 
priced at $7,199, weighs only 7.8 pounds and measures a mere 2.2 by 12.3 
Dy 10.0 inches. www.us.pc.ibm.com/thinkpad 


Like Mother, Like Daughter 
HE LOOKS like an ordinary sheep, but Dolly is special 
—the first animal ever cloned from the embryonic cells 
of an adult mammal. Embryologist Ian Wilmut and a 

team at Edinburgh's Roslin Institute used electricity to fuse 

a mammary cell from Dolly's "mother" with an un- 

fertilized egg from another sheep, producing a 

lamb that is a genetic copy of its parent. The 

work could someday yield medicines produced 

in sheep's milk, or transplantable organs. It also 

raises the odds that humans might be cloned, a 

prospect many find troubling. www.n.bbsrc.ac.uk 


jection TV screen is impressive 


Techno-Sophisticate 


REFINED TECHNOLOGY characterizes the 1998 Audi A6 sedan. The new vir- 
tual-axis suspension 15 an intricate way of finessing front-wheel drive. The 
wheel rotates around a point in space that hangs between two pivot points. 
The solar-control system 15 both functional and fascinating—including a 
solar tracker that adjusts the power of the air conditioner automatically, 
a solar-powered fan for cooling the parked car, and a flip-up rear-window 
screen. The optional Quattro four-wheel-drive system is responsive and well 


balanced. Base price is $33,750. www.audi.com 


Projection TV 
In Focus 
THE SHEER SIZE of a 61-inch pro- 


enough. But w 


hind the screen of RCAs P61830L 


hat's going on be- 


model also merits attention—that, 
after all, 1s what makes the picture 
as good as It 15, The key improvement 
is a digital focusing system that 


constantly measures and modifies 


585 points on the screen to keep 
the picture sharp. This $3,100 TV also lets you adjust the red, blue, and— 


for the first time— green projection tubes to keep the colors on target. 


Mamma ry ce | 
nucleus 


| 
Unfertilized egg with 
nucieus removed 


Ө scientists 
remove the nucle- 
us, which contains 
the genes, from a 
mammary cell and 
from an unfertil- 
ized egg. 


©The egg grows 
and divides to 
form an embryo 
that is implanted 
in a surrogate 
mother. 


GO Given a jolt 
of electricity, the 
nucleus and egg 
fuse to form a 
fertilized egg. 


УС ЕМСЕ & TECHNOLOGY 


Grandi 


For more information, see RESOURCES or visit WWW.POPSCI.COM 
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Home Theater 
Controller 


EQUALLY AT home on a coffee 
table or mounted on a wall, a 
compact, wedge-shaped controller 
is at the heart of the ESC550 Sim- 5 
ply Cinema home theater system. E 
Called the Source, the con- ` 
troller includes a tuner | 
and а CD player as well bis ict 


as all the other func- 
tions needed to modify 


system performance. Megapixel 
The price for ће en-  Boint-and-Shoot 


tire system, which in- 
cludes five speakers, KODAK'S DIGITAL Science DC210 
is $1,700. wwwjbl.com | brings the company's electronic- 


imaging expertise to a point-and- 


un 


shoot camera anyone can use. The 


| 4 жа | 
| Surprising DC210 features a progressive-scan 
| New Species "ED Mae sensor Hat snaps dig- 
ital photos at a refined 1,152 by 
| А SCIENTIFIC TEAM from Penn 854 pixels, or about a million pixels 
| State and four other universities (1 megapixel) overall. It has a 2X 
has discovered a species of worm zoom lens, a color LCD 
that lives on and in chunks of screen, and a video-out 
port for showing pic- 
tures on TV. It's also the 


first to store images in 


| frozen methane at the bottom of 
| the Gulf of Mexico. The appearance 


| of the flat, pink worms is as bizarre 
| as the habitat where they were 
| found. Scientists suspect the E 
worms may feed on bacteria that 


the FlashPix format, an 
emerging standard for 
digital pictures. Price: 


D - 
кыйт. © 
fas! 


a 


nei PRIM 

| derive energy from chemicals in — | $899. www.kodak.com 

1 

| the icy methane deposits. These 
deposits form only under condi- 

il tions of low temperature and high Ch eap Checkup 


ressure, .bio.psu.edu/fac 
Dress one, WING PIRE) NOW YOU CAN check your cholesterol levels without waiting for a doctor's 


appointment. A pharmacist can prick your finger, squeeze a drop of 
blood into a disposable cassette, and pop the cas- 

sette into a telephone-size machine. In 5 

minutes, the Cholestech LDX test pro- "s 
vides results as accurate as those 

from hospital labs. Developed 

by Cholestech Corp., the 

test can measure total % X ! | 
cholesterol, HDL, LDL, X ; 2 
triglycerides, and glucose, s 


ulty/fisher/fhome.htm 


Н. WALSH 


and assesses cardiac risk. | 
Prices range from $7 to $29, шы "di > 
‚з Б, ; 

depending on which type of ила 
test you request. www.cholestech.com | ^. N 

ddr n kot. I ча 

Ы: 4 j j | | iF ү т 
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Qu iet Water Sprite 


CAVORTING ON the waves is no 
longer a high-decibel experience 
with Sea-Doo's 1998 GTX-RFI jet- 
ski. An entirely new noise-reduction 
system, called D-Sea-Bel, cuts 
noise by 50 percent, making this 
three-seater the quietest among 


ниши жашкы A as the Marvelous Mac 
first personal jet-ski to replace 

carburetors with semi-direct fuel APPLE'S 20TH Anniversary Mac is 
injection, the 110-horsepower sure to turn heads with its radical 
GTX-RFI boasts 15 percent greater design. The sleek monitor with built-in 
fuel efficiency and 25 percent CD-ROM and floppy drives, 13-inch active-matrix 
fewer hydrocarbon emissions than LCD, and Bose speakers sits on the desktop. All peripherals plug into the mon- | 
previous Sea-Doos. Available June itor, including a small keyboard with an integrated touchpad. The sculpted | 
WHAT IF YOU could step inside your 1998 for $7,799. www.sea-doo.com CPU, powered by a PowerPC 603e 250MHz processor, is tethered by a thick cable 

computer and let your virtual self and sits on the floor. You pay for the beauty of this limited-edition collectors' 


3-D Scanning 


roam the Internet? That's a possi- item, of course: $6,750. www.twentiethanniversary.apple.com 
bility raised by the 3-D Photo Scan- 
ner at MetaCreations Corp. The 3-D 
Photo Scanner is a laser digitize! 


that uses a system of "structured 
light projection." Video cameras 


capture the geometry and color 


zZir1T3H8H0H34 б 


textures of a scanned object or 
person and turn this data into 3-D 
images. A company called Real 3D 
will produce the first 
commercial 3-D scanner 
based on the technology. 
www.metacreations.com 


Revamped Icon 


HE INTRODUCTION of a softtop model in 1998 caps the complete re-engineering of the Corvette. The 
Corvette has been rethought from the ground up, from its high-tech, aluminum V8 to a new chassis. 
Smooth and quiet, the new Vette is rock steady during braking and cornering. New techniques have 
stiffened the frame and even the floor. The convertible adds a top that 
=~. works smoothly, retains the integrity of the chassis, and adds а 
oS trunk. The result: the highest-performance sports car in its price 


| R bae —— LL range—which starts at $45,000. www.chevrolet.com 


orandWinner 
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What’s New 


Yt | ваа pius ie 
О ANNUR 3 c | | і 
From DVD fo е 
А atta? Suis Satellite eye" . 
to Infinia ш ба 

К Shade 6 
TOSHIBA'S INFINIA 7231 is this ES р = 
| і. Rise and Shine 
year's most versatile desktop PC— { 
and one of the most stylish, too. н LETTING LIGHT into a room 
The Infinia 7231 boasts potent 5 —or keeping it out—has 
numbers, including a 233MHz Pen- | ; never been easier. Hunter 
tium MMX processor, a 4GB hard Remote i Douglas’ Duette PowerRise 
; controller j | 

drive, 64MB of memory, and a ; window shades are the first 


56Kbps modem. But it also has remotely controlled shades 
all the makings of an entertainment with batteries—no wiring is required. If window treatments cover the in- 
center, with a DVD-ROM drive, an frared eye, a satellite eye ($30) can be mounted nearby. Shades can be pre- 
MPEG-2 video decoder, TV and radio set to open to a desired height; they also stop automatically if an object 
tuners, and NTSC S-Video and dig- blocks their descent. Price: about $100 more than a standard Duette shade 
ital-audio output ports. Price: of the same size. www.hunterdouglas.com 

| $2,699. intouch.toshiba.com 


Not Our Brothers 


A CENTURY-OLD debate about 
whether humans descended from 
Neanderthals may have been put to aoe 25 E 
rest this year: The first-ever DNA ex- = MM, == 
tracted from Neanderthal bone 1п- 
dicates that the hulking hominids gg. 7% 
did not interbreed with аы bu = >” | | Non sto р fr om N ew Y o rk to Hong Kong 
The researchers used mito- ташы =, Шы 

chondrial DNA, which is found 
in the energy-producing areas 
of cells and is easier to recover 
than nuclear DNA. By adding ge- 


EE 
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THE NEW FAMILY of Airbus A340-500 and A340-600 airliners poses the first 
serious challenge to the Boeing 747 in more than 25 years. The 500 and 
600 will be powered by a new Rolls-Royce Trent 500 engine that is fuel- 
efficient and relatively quiet. The A340-500 will have the longest range 
netic weight to prior evidence, the of any airliner—more than 9,500 miles with a full load. Virgin Atlantic, 
finding also strengthens the theory which placed the first firm order in August, will equip its aircraft with dou- 
that humans originated in Africa. ble-bed sleeper cabins, showers, an exercise area, and a pub. www.airbus.com 


Stylish Sedan 


THE TRENDSETTING, drop-dead exterior design of the Chrysler Con- 
>. corde stands out in Chrysler's 1998 full-size car lineup. The Con- 


L — йй * X corde has a redesigned chassis and a drivetrain powered by 
^s — F Е h 
> I \ 
es ` “a “- : нча — (о ^ 


engines. The Concorde restates the full-size sedan, proving 
that roominess and usefulness don't have to take a back seat 
J” to styling. The base price is estimated to be $23,000. 


a new line of smooth, high-output aluminum-block V6 
2А 


www.chrysler.com 


For more information, see RESOURCES or visit WWW.POPSCI.COM 
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If youd like to know what's 
changed about the car that 
changed everything... 


just send in this card and 
we ll tell you everyth 


Again. 


Mr Mrs. Ms 
Name 
(please print) (first) (middle initial) 
Address 
City 


Daytime Phone(|_| | |) | | | I-L | | | | 


1. Do you plan to [. | purchase ог| | lease your next vehicle? 


2. When do you plan to purchase or lease a new vehicle? 
ГІ Within 1 week [_] Within 3 months | |Іп71012 months 
[ ]Within 4 weeks | 113106 months — [ ] Longer than 12 months 


3. My current vehicle(s) include: 
Make Model Year [ ]Own [ ]Lease 
Make Model . Year [Ом [ Lease 


4. What vehicle will you be replacing? [ ]Own | ]Lease 
Make _ Model Year 
Expiration Date (Lease) Month | Year 


Р51197 


Today's Date 


(last) 


sae | | | zP| | | | | | 


Evening Phone (|_| | |) |_| | J-e | | | J 


5. What is your year of birth? 


6. What is your marital status? 
[ ]Married || Single L] Other 


T. What are the ages of the children living in your home? 
—— A M es 


8. Do you own or rent your home? | ] Own [. ] Rent 


9. Which of the following do you have? (check as many as apply) 
[ ]vcR [ ]internet access [C] Mac computer 
L]cp-RoM . []DOS/Windows" computer 


If you'd like some information about everything that's new on the all new Dodge Intrepid, 
just complete this postage-paid card and drop it in the mail. You can also request info by 
calling 1-800-4-A-DODGE or by visiting our Web site at www.4adodge.com 


NO POSTAGE | 
NECESSARY 
IF MAILED 


IN THE 
UNITED STATES 


DODGE INTREPID HEADQUARTERS 
PO BOX 3105 
BLOOMFIELD HILLS MI 48302-9917 


IS YOUR RIDING companion shifting 
more smoothly than you? He may have an 

edge like the Ritchey 2X9 Drive System. Tt 
replaces the usual three chain-ring sys- 
tem in the front of a bike with a smooth- 
shifting compact-drive, two chain-ring crank set. A specially 
engineered 33-T cog ninth sprocket works in the rear to provide 
the full range of 18 gears. Price for kits: About $150 and $260; 
the drive is also built into complete bikes. www.ritcheylogic.com 


vatur 


LIKE ANY GOOD painter, Canon's BJC-7000 lays down a primer before ap- 
plying finishing colors on plain paper—the first printer to do so. This ink- 
optimizer system, coupled with Canon's bi-level color ink shades, produces 
the best plain-paper images you can get from a PC. The BJC-7000 excels 
on coated papers, too, rendering color pictures that can truly rival film 
prints, thanks to its seven-color palette and a color cartridge with more 
than 1,000 nozzles. Price: $449. www.ccsi.canon.com 


Frugal Fuel-Tapper 


HAT'S THE most efficient way to use the energy in 
gasoline? Right now, it's by merging an ultrahigh- 
efficiency gasoline engine and an energy-balancing 
electric drive system—and consumers can finally take ad- 
vantage of the technology. Engineers at Toyota have 
created a mechanically simple hybrid drive system 
that is both functional and relatively low in cost 
compared with other hybrid technologies. Intro- 
duced in Japan this fall, the drive allows a midsize 
passenger car to achieve nearly 70 mpg; U.S. introduc- 
tion is not yet planned. www.toyota.com/sitemap 


Lifesaver 


DURING CARDIAC arrest, the 
first minutes of care often de- 
termine a patient's survival. 
Heartstream's ForeRunner de- 
fibrillator could give the stricken 
individual more of a fighting 
chance. The portable device requires no special training: Voice prompts 
guide the operator while a built-in computer runs an electrocardiogram 
on the patient to determine the correct dose of electricity. And the rel- 
atively low $4,000 price tag makes it more affordable for use in public venues 
as well as by police and rescue workers. www.heartstream.com 


Gasoline engine 


Power-split — 
device 


Reduction - 
gears 


GrandWinner 


For more information, see RESOURCES or visit WWW.POPSCI.COM 
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ОТО ANNUA 


P Fibers C) Oven heats ED Press 
spray onto. fibers into a then molds 


HIGH-STRENGTH composites offer a light- 
weight, strong, corrosion-free structure 
for cars. But the manufacturing process 


has been too slow. Now, the Fun Car Co. 


has developed a high-speed method that combines reinforcing fibers with 
high-strength polymers, opening the door to low-cost, high-strength au- 
tomotive structures, The breakthrough in technology could radically 


change the way cars are manufactured in the future. 


GrancdWinner 


All That Jazz 


MEASUREMENTS of a 
mere 2.9 by 1.5 by 0.8 
inches suggest limited fea- 
tures, but Motorola's diminu- 

tive Jazz belies this preconception. 
Jazz—the smallest alphanumeric 
pager in the world— packs in all 
the capabilities needed for keep- 
ing in touch while you're on the 
go. The $149 pager displays one of 
10 pre-programmed messages when 
a caller enters a two-digit code. 


INTELS REIGN as king chipmaker 
has gone largely unchallenged to 


Other features include caller ID, 
alarm clock, and countdown timer. 


date, limiting your choice of PC 


www.motorola.com/pagers 


engines. Until AMD's Pentium- 
compatible K6 microprocessors 
came along, that is. The K6 chips 


run at peak speeds of 233- 
and 266MHz, the same as 
Intel's best-selling Pen- 
tium II chips, and a 
300MHz version is on 

the way. The K6 chips 
support Intel's multi- 
media MMX technoloqy, 

and run just as fast— 
but cost less, which should 
lead to even more bang for 
your PC buck. www.amd.com 


Power Pedaling 


ELIVERING EXCEPTIONALLY smooth interaction be- 

tween bicyclist and motor, the Charger powers elec- 

tric-assist bicycles to a new level of excellence. 

Developed by AeroVironment and GT Bicycles, the Charger 

has no throttle or on-off switch; the motor kicks 
in only when you start pedaling. This distinction 
gives the Charger a Department of Transporta- 
tion designation of a bike, not a motor vehicle 
--50 you need no special license or permit. 
The motor unit is easily detached for recharging. 
Price: $1,495 to $1,695. www.charger.com 


For more information, see RESOURCES or visit WWW.POPSCI.COM 
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| She remembers the “olden” days. 
Before color television. 


Her 20-year-old remembers the *olden" days. 


Before the VCR. 
Her 10-year-old remembers the “olden” days. 
Before the CD-ROM. 

Her four-year-old will remember the “olden” 


days, too. But before what? 


Dest о/ 


= Rolling Sculpture - 


Rat S New 


BMW'S NEW R1200C is a cruiser with emm and class. Aimed at the open 
road, this powerful motorcycle is BMW's vision of what a long-range bike 


can be. The new cruiser features a 1,170cc version of BMW's four-valve, 


flat-opposed engine, producing 61 horsepower. The new Telelever 


A-arm suspension soaks up bumps, and the forged aluminum suspension 


arm adds to the dramatic sculptured look. The price starts at $12,990. 


www.bmwusacycles.com 


The Body 
Electric 


FORGET THE Internet. 
The ultimate network 
may be you. IBM's 
Almaden Research 
Center's prototype 
Personal Area Net- 
work uses the human 
body to transmit elec- 
tronic data. The technology creates 
an external electrical field to carry 
data, using a current that is weaker 
than the natural currents in the 
body, at speeds comparable with PC 
modems. Among the possibilities 
the technology raises are ex- 
changing electronic business cards 
with a handshake, and paying for 
goods merely by walking past 
a scanner. www.almaden.ibm.com 


— Transmitter 


| current | 


Earth/ground 


Recelver 


Indirect 


MOCHY38 Kate 


рр 


For more T see RESOURCES or visit WWW. POPSCI.COM 
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WITH HIGH-QUALITY Dolby digital and DTS surround sound now available 
on home video, how's a person to choose between standards? Don't: Sher- 
wood lets home theater lovers switch easily between them on its Newcastle 
R-945 receiver. The $1,200 receiver has plenty of power, too—sending 100 
watts to each of five channels in the surround sound mode that emulates 
the movie theater experience in your home. 


Feel the Game 


FIRST THERE was video and audio. 
Now, get ready for feel. With Mi- 
crosoft's Sidewinder Force Feed- 
back Pro joystick, computer games 
become rich in sensation. As you 
race icy roads trying to shoot the 
bad guys, for instance, you feel 
multiple effects: the recoil from 
your gun, the slipperiness of the 
road, and the vibration from the 
cars engine. The $150 joystick 
comes bundled with three games. 
Available for Windows 95 machines 
only. www.microsoft.com/sidewinder 
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Computers have come a long way. 


Getting help with them hasn't. 


That is, until we developed S.O.S. (Sony Online Support). 
Simply put, if you have a problem, we'll help you solve it. 

In fact, we can even do it without your assistance. (How can that be?) 
With your permission, we can actually get into your computer, 
have a look around, and correct whatever the problem is. 

(And we can do it from thousands of miles away.) 

All you have to do is click on our little icon and your computer 
will call our service center. 

We'll take it from there. 

The hardest thing you'll have to do is connect your phone line 
into the jack on your Sony VAIO computer. 


Isn't the digital age something? 


Digital Dream Kids 


WVW.SODnv.com:eiectronics 


3051 of What s New 
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WITH ONE CRISIS after another aboard the Russian space station Mir this 


year, it's no wonder NASA wants an emergency rescue vehicle for the in- 
ternational space station, on which construction will soon begin. The lead- 
ing candidate is the experimental X-38 crew-return vehicle and its 
automated parachute landing system, both of which recently began 
flight-testing. The vehicle is designed to bring as many as six astronauts 
safely and quickly back to Earth if an illness or accident prevents them 
from completing their mission. www.dfrc.nasa.gov/Projects/X38 


Just-My-Size 
Portable 
TOSHIBA HAS seemingly crossed a 


laptop with a palmtop computer 1n 
the Libretto 50CT. The unique 


í 
S Pus % 


Ве а Weatherman 


mini-laptop has enough horse- 


power to run Windows 95 soft- 


ware, yet weighs less than 2 


pounds and measures a tidy 8.2 by 


4.5 by 1.3 inches. It features a 
75MHz Pentium processor, 16MB of 
memory, a PC Card slot, an infrared 


TIMING threatening storms and matching wits with The Weather Chan- 
ч nel become affordable passions with Oregon's Scientific's Weather 


Station. Priced at $400, the package includes a vane for measuring 


port, and a 6-inch TFT color screen. wind direction, a rain gauge, an anemometer for checking wind speed, and 


An external floppy disk drive is “а sensor for measuring temperature and humidity. A control panel displays 


also included. The price is $1,999. the reading and presents a forecast. Optional computer software lets you 


computers.toshiba.com keep track of weather trends. 


| DON'T 
me i FEED THE | | < 
» c | І | А 
и. Speak as You Аге 
| HE FIRST "continuous-speech" voice-recognition soft- 


ware for PCs, Dragon Systems' NaturallySpeaking lets 
you do just that: speak naturally. Unlike earlier at- 


tempts, this breakthrough program enables you to speak at 
your normal pace as it faithfully reproduces your 
words as text onscreen. Using a noise-canceling 
headset microphone and a built-in vocabulary of 
more than 230,000 words, NaturallySpeaking is 
typically 95 percent accurate—and you can teach 
it new words and pronunciations to perform even 


( | MN 1 n p r | : better, Price: $149. www.naturalspeech.com 


For more information, see RESOURCES or visit WWW.POPSCI.COM 
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^ V Anyone who loves music will appreciate the Bose® Wave® radio. 


Give someone the Wave radio as a gift, and they won’t be able to stop raving about it. 
It’s the one radio that delivers big, rich stereo sound from a tabletop unit. In fact, The San 


Francisco Chronicle said “its excellent sound quality must be heard to be believed.” 


THEY LL ENJOY TALKING ABOUT IT 
ALMOST AS MUCH As LISTENING ІО IT. 


ТІ) without notice. FedEx service matke used 
EX Chronicle, 1993. Radio World НЧА. 


Only. Price does йог include арр oles 


Award-winning sound only Bose could deliver. The Wave radio won its 
creators the “Inventor of the Year” award. And Radio World called the sound “simply amazing... 
a genuine breakthrough in improved sound quality.” The key is something no other radio has: 
our patented acoustic waveguide speaker technology. Just as a flute strengthens a breath of air 
to fill an entire concert hall, the waveguide produces room-filling sound from a small enclosure. 
The radio measures just 4.5"H x14” Wx 8"D and comes with a remote control and dual 
alarms. Plus, it can be preset to six AM and six FM stations, and plugged into a CD player, 
TV, or VCR. It’s no wonder so many people use the highly-acclaimed Wave radio as their 


primary stereo system. e Call today and make six interest-free 


payments. The Wave radio is available for $349 directly from Bose, the most respected 
name in sound. And now our six-month installment payment plan lets you make six interest- 
free monthly payments. Call to learn more about our in-home trial and satisfaction guarantee. 


And give a gift that any music lover will talk about — and listen to — for years to come. 


To order, call 1-800-681- BOSE, ext. R6459. 


Order by Please specify your color choice when ordering the Wave radio: 
December 31, C Imperial White LJ Graphite Gray 
Mr./Mrs./Ms. | ) ( = 
f or fr ee Name (Please Print) Daytime Telephone Evening Telephone 
үзу тайы, Better sound through research . 


Mail to: Bose Corporation, Dept. CDD-R6459, The Mountain, Framingham, МА 01701-9168, or fax to 1-800-862-BOSE (1-800-862-2673). Ask about FedEx 2 delivery service. 


Flying on a Cushion. 

MOVING ground-effect aircraft toward commereialt Success, Flare- 
craft promises to open new channels of transportation, from 
traversing rivers j Africa to-istand-hepping-scross the 
Caribbean. The Flarecraft Corp:s plane takes advantage-of the 
ground effect just above the Surface of a body-of water to skim 
along at more than 100 mph. Hs more fuel efficient than-other 
aircraft and can travel faster than conventional watercraft: The 
craft seats five and 15-паугіп its fimal testing stages. = : | 


<i, Tiny Test Tubes 


CARBON NANOTUBES are made from carbon 
atoms linked together to form structures 
Fe» resembling rolled sheets of chicken 
6 = wire. Nanotubes could be used to 
7" create ultrathin wires, super-strong 
cables, or miniature syringes that could 
inject medicine into individual cells. This year, 
scientists at the Georgia Institute of Technology— 


working with colleagues from Brazil and Switzerland — were 
first to show that a nanotube could be used as a tiny test 
tube to decompose molten silver nitrate into metallic silver. 


Fossil Motherlode 


THE MOST SPECTACULAR trove of fossils ever has been found near an iso- 
| lated village in northeastern China. The site is already yielding stunning 
| new specimens, which will provide new information on the age of the 

| dinosaurs. The fossils came to light when a farmer found and sold the 
| remains of a bird-like dinosaur. Among the amazing specimens: the first 
fossil of a dinosaur containing a barely digested mammal and the first fos- 
silized internal organs of a dinosaur. www.dinofest.org/news/index. html 


Flip Phone 


WHEN DIGITAL PCS technology—which 
places more antennas in a coverage area 
than cellular for more reliable service— 
arrived here last year, it brought the promise 
of smaller, lighter phones. The Qualcomm 
Q phone delivers: An easily palmable 4.0 
by 2.2 by 1.0 inches closed, it's just 5 
ounces. The protected keypad and 
four-line by 12-character LCD screen 
provide access to e-mail, caller 
ID, and information services. 
The standard lithium-ion 
battery provides 1# hours 
of talk time. Offered 
through Sprint PCS 
for $499 and $549. 
www.qualcomm.com 


жіналателінгі 3231258 TwHDUIWN 430 AWNSOQwIY 
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Pencil-shaped 
handpiece 
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BIG BOXY speakers may be an ana- 
chronism with the development of 
flat-panel speakers by NXT. How flat 
are they? They're a slim eighth of 
an inch thick. A tiny transducer 
mounted on the back of the panel 
causes the entire panel to vibrate, 
producing sound. With such extror- 


dinary flatness, speak- 


ers can now be virtu- 
ally invisible—they re 
even capable of dis- 
quising themselves 


as paintings on a wall. 


Rapid-Fire Stills 


™ ANON'S REMARKABLE digital Optura blurs the line 

between video and still cameras. In progressive-scan 
movie mode, the camera takes 30 still pictures per 

second for as long as 60 minutes. A non-interlaced charge- 

coupled device captures 60 full fields per second 

for richer still images. (Reqular CCDs record the 

even lines of the picture and then the odd lines 

to create a full frame.) The camera is first to ac- 

cept a regular Canon flash. And in regular movie 

making, Optura records an interlaced signal for 

smoother fast-action sequences. Price: $2,499. 


іч lid Im 


NOBODY LOOKS FORWARD TO having a tooth cavity drilled and filled by a 
dentist, but the Centaun takes some of the fear out of the experience. For 
one thing, there's no drill; the Centaur 15 a dental laser that removes de- 
cayed tissue much faster than a drill. The procedure is typically painless, 
and leaves behind no bacteria that can be trapped by the filling. The laser 


treatment costs about $25 more than drilling. www.premierlaser.com 


Civilized Ute 


MERCEDES 1998 ML320 civilizes the sport-utility while retaining the 


ruggedness demanded by today's urban off-roader. The fresh thinking 
embodied 1n this new vehicle includes an integrated frame and inde- 
pendent suspension. Capping it is a new type of four-wheel-drive system 
using ABS-related technology to maximize traction at the wheel that's grip- 
ping the road. All for a highly competitive 


$33,950 base price. www.mercedes.com 


randWinner 


For more information, see RESOURCES or visit WWW.PDPSCI.COM 
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E UP THE GRILLE 
THIS WEEKEND. 


e Redesigned for 98 е Standard new 2.5L engine with increased power * Available shift-on-the-fly 4-wheel driv 


‘4x2 model only. *'98 Ranger XL Reg. Cab MSRP; XLT 4x4 shown $21,150 MSRP incl. PEP 867A. Tax, title extra. Closed course, professional driver. 


| Ford 
Credit 
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New SLA suspension * Starting at 11395". THE NEW RANGER GS 


1-800-258-FORD or www.ford.com 
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Peel Апа 
Stick Lenses 


SIMPLE YET eminently clever: Optx 20/20 
lenses transform any eyewear into reading 
glasses. The flexible lenses peel and adhere like oil-change stickers 

on a windshield—by molecular attraction. Stick them onto your regular 
glasses, and you effectively create bifocals. They come in 10 strength lev- 
els. In test markets, the lenses sell for about $25; they could be in 
drugstore chains by early next year. Slightly larger versions for safety glasses 
and scuba masks are іп the works. www.neoptx.com — 


Maverick Camera 


SONY'S DIGITAL Mavica MVC-FD7 
is a digital camera marked by in- 
novative practicality. While most 
digital cameras use flash memory 
cards to store pictures, the Mav- 
ica uses standard floppy disks, 
making it easy to get photos 
into your PC. It also has a 
larger-than-usual 2.5-inch ‚= - E 
color LCD, and a lithium- г LEE) WM 
ion battery that can power | ) = a 
the camera for as many as 
500 shots before recharg- 
ing. A 10X zoom lens and 
five pre-programmed ex- 
posure settings add to the 
exceptional package. Price: 
$799. www.sony.com 


Personal Shopper 


smart shoppers 
naha hawa j 


LOOKING FOR THE BEST PRICE on a book, PC, or bottle of wine? There's no 
need to search through dozens of Web sites. Just submit your query to the 
Jango.com Web site, and the site's intelligent agents will scour the Web 
for you. The software agents pick up new articles, reviews, and store list- 
ings. A typical search takes 90 seconds, but if you've only got a New York 


minute, you can set the site's timer accordingly. www.jango.com 


 Snuffing Out Flu 


INFLUENZA kills 20,000 people a 
year in the United States alone. 
Vaccinations can prevent the spread 
of flu, but who likes shots? Now 
there's an alternative: a nasal spray 


administered by doctors or nurses. 
The spray vaccine is at least as 
effective as flu shots. In clinical tri- 
als this year, only 1 percent of the 
1,070 children who received the 
spray got the flu. Invented at the 
University of Michigan School of 
Public Health, the vaccine spray 
could be available by prescription 
within two years. www.aviron.com 


Intriguing 
Domestic 


ARGUABLY superior to any other 
midsize sedan GM has built, the 
Oldsmobile Intrigue handles like a 
sport sedan, is priced competi- 
tively, and has the best design of 
GM's new generation of cars. Shak- 
ing off the dullness inherent in 
this class, the Intrigue is good 
looking and lively. With a 195- 
horsepower 3.8-liter V6 power- 
plant available, the Intrigue 
competes with the best of the im- 
port sedans. Base price: $21,250. 
www.oldsmobile.com 


For more information, see RESOURCES or visit WWW. W.POPSCI. com 
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Lots to do. 


sett Hase ке ШИЕ offer. * “All products an 


| 
| 
к Letters Microsoft® Word 97, 
word processing 
ol Addresses Microsoft Works 45000020002, 
database, spreadsheet and more | 
asl B ee PNE 
budgeting, checking and 
online banking" 
M. Research — Microsoft Encarta? 97 
multimedia encyclopedia 
m o E Microsoft Greetings Workshop — — 
home publishing with Hallmark 
d Games  Місговой Entertainment Pack: — 
The Puzzle Collection | 
Р: Internet Microsoft Internet Explorer 
plus 2 free months Internet access' 


Home: , __ 
Essentials дө 
|o Үн 


Microsoft Home Essentials" 98" 


| A collection of software 
. to help you get things done. 


About $109 


Microsoft: 
Where do you want to go today?” 
www.microsoft.com/homeessentials/ 
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Small-Scale 
Home Theater 


A SPACE-SAVING approach to 

a home theater system comes 
from Sony in the quise of a com- 
bination hi-fi VCR and stereo re- 
ceiver—a first. The SLV-AV100 also sports an AM/FM tuner and Dolby Pro 
Logic surround sound circuitry. To complete the home theater, just add a 


S = 


L. күт: nergy ^ TV and some speakers. The price is $699. www.sony.com 
and Space 


: | | Extreme APS 
EVERYBODY needs a water heater, 


but most people need hot water SWERVING CURVES and a sturdy, bright yellow body with blue high- 
only at certain times of the day. lights make the water-loving Minolta Vectis Xtreem GX-4 look, 


The Targa gas-fired water heater well, extreme. The simple (fixed-focus) point-and-shoot 
saves energy by heating water is waterproof down to 15 feet, floats if it falls E 
only on demand, using sophisti- overboard, and has a viewfinder that can be е? 
cated electronic controls and а used with goggles. The camera is fully auto- 


concentric heat exchanger. Unlike matic and comes with the perks you'd 
other tankless heaters, Targa pro- expect from Advanced Photo System 
duces up to 300 gallons per hour (APS) design: drop-in film loading 

and can be installed outdoors. and three print formats. The price of £ 
That saves space and eliminates | the GX-4 is $175. www.minolta.com i 
fears about carbon monoxide poi- | 
soning. Built by Targa Energy Co., À | 
the heater sells for $1,000 to | 
$1,200, plus installation. = 


m 


Roomy SUV 


TO MAKE A car-like sport-utility, it 
helps if you start with a pretty 
good car. That's just what Honda 
has done with its 1998 CRV. An 
independent suspension and a new 
hydraulic on-demand four-wheel- 
dnve system are the basis of an 
urbane, civilized sport-utility. The 


Р Aero dimple 
technology 


HOGHY3H Maly 


А Reduced area 
Farther Flight lof inefficiency (less drag) Ball surface 
IF AERODYNAMIC ex- e ҮЗЕДІ 
cellence is the Holy 
Grail of golf balls, 


the quest may be 


result is one of the roomiest SUVs 
in its class, loaded with interior 
features, including a spare tire 
cover that doubles as a picnic 
table. Base price: $19,320. 
www.honda.com 


over. The aptly named 
Top Flite Aero has 100 
teardrop- and 232 ellip- | әт е «с 
soid-shaped dimples that = ^ а 
reduce drag for increased Rs A 


distance. The new dimples are 

so efficient, in fact, that Top Flite 
was able to soften the core of the 
ball for better feel without com- 
promising yardage gains. Price: 
$37 per dozen. www.topflite.com 


For more information, Soar 
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Load ` scan photos 
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Or get your nhotos developed on a CD 
fix redeye 


SPEER EE Pe ER ааа оа н 


There are no bad pictures. 
Some just need a little love. 


adjust brightness and contrast 
. remove dust and scratches 
. add people and objects 


rm 
E 
= 


make cards, calendars and flyers 


вз ИИ ИИ ИЛИ ИИК ИИК 


use pre-made templates (or not) 
add paint to your photos 
twist and distort your photos 
organize your photos 

. e-mail your photos“ 
Try it online Test it yourself at 


ива гт eK eee 


"www.microsoft.com/pictureit/ 
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' Microsoft® Picture It!" 


| Software to help you make 
. good pictures great pictures. 


| About $55 


‘Microsoft | 


Where do you want to go today?* 
www. microsoft.com/pictureit/ 


nerhet. Internet access may require payment of a separate fee to a service provider. 611997 Microsoft Corporation. 


*intemet access with a MAPI-enabled e-mail client rs required t | ite 
har registered trademarks or trademarks of Microsoft Corporation in the United States and/or other countries. 


All rights reserved. Microsoft, Picture It! and Where do you want to go Today? are 3 


Faster Forecasting 


QUICK AND accurate weather fore- 
casts can spell the difference be- 
tween life and death, particularly 
if a tornado or hurricane is loom- 
ing. Ready to warn you sooner is 
the Advanced Weather 
Interactive Process- 
ing System now being 
installed by the Na- 
tional Weather Service 
at 152 locations 
around the country. 
This high-speed com- 
puterized communi- 
cations network lets 
meteorologists collect, manage, 
and interpret weather data from 
multiple sources. Much of this data 
can be viewed on a single com- 
puter screen, so forecasts can be 
made more promptly. www.nws.gov 
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High-Style Point-and-Shoot 


A Z00M LENS/SHUTTER CAMERA styled by that purveyor of excellence, 
Ferdinand Alexander Porsche himself? The new Rollei 0735, clad in 
titanium and leather, is indeed elegant. But the beauty is not skin 
deep. The camera combines features not usually found in its class, such 
as a fast f2.8 lens. Usable in either fully automatic or fully manual 
modes, its shutter-speed range is unprecedented among non-SLR cameras: 
16 seconds to /о0 second. Available in 28-60mm and 38-90mm versions, 
the camera's list price is $2,495. www.rollei.com 


Double-Duty Dish 


TORN BETWEEN TV and surfing the 
Internet? DirecDuo, from Hughes 
Electronics, gives you both—in 
one 21-inch satellite dish. DirecDuo 
delivers satellite TV programming 
from DirecTV and USSB, as well as 
Internet access at speeds as high 


| what"today's best 56Kbps 

modems can do. Low-noise am- 

plifiers in the dish antenna's 

arm let it receive signals from 

мо егеда е тез о 
changing position. The $899 
package includes the dish, DSS re- 
ceiver, PC interface card, and Win- 


dows software. www.direcduo.com 


Best Buy Pickup 


WITH A RARE COMBINATION of simplicity, func- 
tionality, and inexpensiveness, the Ford Ranger 
has earned its popularity as the modern Model 
T of small pickups. Now the 1998 Ranger adds 
10 percent more power; quiet, instant 4x4 en- 
gagement; and a more stylish exterior. At a base 
price of $11,400, this is one of the best values in small 
pickups, and it's equally at home at work or 
play. www.fordvehicles.com 


For more information, see RESOURCES or visit WWW.POPSCI.COM 


SURGEON GENERAL'S WARNING: Quitting Smoking 


Now Greatly Reduces Serious Risks to Your Health. 


SURGEON GENERAL'S WARNING: Quitting Smoking 
Now Greatly Reduces Serious Risks to Your Health. 


+ 


Lights Вох, 10 mg. “tar”, 0.8 mg-nicotine av per cigarette Dy FTU. nethoc | 


Available in limited areas. ™ 


It's All in the Motion 


THE ELLIPTICAL-MOTION exer- 
ciser, 1997's hot trend at health 
clubs, is now available and priced 
for calorie burning at home. 
NordicTrack's Ellipse combines 
features of the treadmill, stair- 
stepper, and stationary bicycles. 
Putting one foot in front 
of the other begins a virtually 
no-impact oval-shaped motion 
that feels quite natural. Three 
models are priced from $600 В 
to $900, and a $500 version | 
designed specifically for walk- | 
ing should be available 

soon. www.nordictrack.com 


Snapshots from Mars 


” HE FIRST SPACECRAFT to land on Mars in more than 
two decades, the Mars Pathfinder has given the world 
a close-up look at the rock "Barnacle Bill" and other 
features on the surface of the Red Planet during a spec- 
tacular mission. Arriving on July 4, Pathfinder 
demonstrated that airbags perform just as well 
in spacecraft landings as they do in car crashes. 
Photos taken by the lander, together with soil 
and rock analyses done by the microrover Sojour- 
ner, are providing important clues about the 
geologic history of Mars. marsweb.jpl.nasa.gov 
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Digital Recorder 


THE OLYMPUS 01000 may signal the end of 
microcassette recorders as the small voice 
recorder of choice. Instead of tiny tapes, the 
D1000 uses removable miniature 2MB storage 
cards that hold as much as 34 minutes of 
voice recordings digitally. And since the record- | 
ings are digital, they can be easily transferred to 
a computer. Price: $250. Additional 2MB storage | САНЫ 
cards are $50 and a 4MB card costs $100. 
www.olympus.com Fens 
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Chess Champ 


CALL IT the checkmate heard 'round 
the world. When IBM's Deep Blue 
(otherwise described as a massively 
parallel RS/6000 computer) beat 
chess champion Garry Kasparov in 
game six of their rematch on May 11, 


Ші „ | its programmers got more than some 
sporting revenge. They demonstrated that a computer with 32 processors 
and the right software could match wits with a human being with 50 bil- 
lion neurons—at least on a limited playing field. www.chess.ibm.com 
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For more information, see RESOURCES or visit WWW.POPSCI.COM 
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| Special Zoom 


DESIGNING A FAST zoom lens that remains at a constant aperture throughout its 
range and also offers high magnification is very difficult. That’s why the Tamron 
SP AF28-105mm f2.8-32 is a winner. Engineers used four hybrid aspheric elements 
and three low-dispersion elements to quell aberrations through the zoom range, keep 
the lens remarkably compact, and keep the aperture constant. An internal system 
allows close focus at a mere 0.44 meters and a close-up magnification of 1:4.7. The list 
price for the Tamron lens is $1,239. www.tamron.com 


FirstAlert — Double 
and Smoke Alarm А Detection 
e. E 
pe enm + IS YOUR CEILING starting to look 


like a product display at Home Depot? 
The First Alert combination carbon 
i c EE А | monoxide/smoke alarm can help—all 
the while doing double duty to pro- 

tect your family. The first combo alarm to 

Es - hit the market, the device features two dif- 
ferent tones and two separate lighted icons for im- 


mediate distinction between smoke and carbon monoxide alarms. The unit, / 
which is powered by a 9-volt battery, costs about $50. www.firstalert.com 


Floatation Device 


IT TAKES A steady hand to avoid 
messy chop marks with a lawn 


trimmer. So Husqvarna's hovering | 35%. Тһа! Gibrious 
Comet . 


trimmer is a must-add to your 


Ні тн чам 


lawn-care arsenal. The gas-powered | 
trimmer floats on a cushion of =~ =. NOT ONLY DID Comet Hale- 
air, for an even cut. Four pieces of rm | : Bopp put on a spectacular 
monofilament line in the reversible 7152, > "show 3 across. the. night skies 
cutting disk trim at 1% or 3 inches. | m о p жесе m spring, i also taught us 
Price for the 2-horsepower HVT40 ; i something out where we 
with 16-inch cutting width is | з DEA came | ЕН ке 
about $420; the 3.5-hp HVT52 implex 
cuts a 21-inch swath and costs 
about $550. www.husqvarna.com 


a first among comets. 


For more information, see RESOURCES or visit WWW.POPSCI.COM 
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Creature Comforts 


IN A CROWD of look-alikes, the 1998 Dodge Durango's unconventional— 
but nonetheless straightforward— styling stands out refreshingly. The solidly 
based SUV also breaks new ground in nde, handling, and packaging. It com- 

bines the durability of a truck chassis with the creature comforts of a 
station wagon. Base price: $28,025. www.4adodge.com/blank. html 


APPROVED BY the U.S. Golf Association for daily 
and handicap play, Bushnell's Yardage Pro 400 laser 
range finder displays the distance to any object as far as 400 
yards away—without the need for reflectors. Accurate within 1 yard, 
the range finder costs only $350—hundreds less than other laser devices. 
With its distinctive scan mode, the $500 Yardage Pro 800 lets you pan the 
course for distances as often as four times per second to help you 
choose the best strategy and club. 


A Safer Lamp 


EVELOPED BY scientists at the Department of Energy's 
Lawrence Berkeley National Laboratory, the CFL (com- 
pact fluorescent lamp) torchiere is brighter and far 


more efficient than the popular halogen torchieres. Far 
safer, too. The halogen models, which burn at 
1,000°F, have caused at least 100 fires and 10 

deaths in the United States. The Berkeley lamps, 

in contrast, burn at a cool 100°F. Lamps based 

on this design, dubbed CoolBrite 4000, are avail- 

able for $70 to $150. www.lbl.com 


For more information, see RESOURCES or visit WWW.POPSEI.COUM 
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Super 
Fighter 


С ITSTHEsuper- 
man of fighters: 
able to fly most 
of its missions at 
supersonic speeds, 


| ES 


stealthy from any di- 

rection, more agile 

than its predecessors, 

and with so many built-in 

smarts that its pilot isn't 

overwhelmed by raw data from the 

sophisticated sensors. This Sep- 

tember, the F-22 Raptor soared 

through its first test flight with 

flying colors. The craft, due to 

enter service in 2005, is truly a 

fighter for the 21st century. 
www.lmasc.lmco.com/f22 


.. LeSabre. 
[he family's safely home... 


і 
-- 
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Out there, you rely оп things like the safety 
of LeSabre's dual Next Generation Air Bags? You rely оп 
the performance of its anti-lock brakes. And your family 
relies on you. For more reasons why you and your 
family can rely on LeSabre, visit our Web site at 
www.lesabre.buick.com or call 1-800-4A-BUICK. 


LeSabre » Buick | С 


РЕАСЕ OF MIND 


т 
іш ©1997 GM Corp. All rights reserved. LeSabre is a registered trademark of GM Corp. "Always wear safety belts, even with air bags. 


Protect Your Noggin 


A NEW PROTECTION against head injuries in side-impact auto crashes is 
BMW's novel head bag. The bag inflates in microseconds into a tubular cush- 
ion that absorbs energy in a collision. As requirements for side-impact pas- 
senger protection continue to be scrutinized, the BMW device stands out 
as an innovative approach to an important safety issue. www.bmw.com 


EPSON'S PHOTOPC 600 is a compact digital camera that has it all: 
a fine 1,024 by 768 resolution, several picture modes (including panoramic 
and zoom), a 2-inch color LCD display, three-mode flash, a video-out port, 
4MB of internal memory, and room for more memory with a slot for 
CompactFlash cards. And it also has several features that many cameras 
don't: You can upload photos to the camera from a PC for portable pre- 
sentations, and print directly to Epson's Stylus Photo printer—no PC 
is needed. Price: $799, www.epson.com 


L CLARA 
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at’s New 
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THESE ARE NOT your little 
brothers walkie-talkies— 
but they're just as much fun. 
Motorola's TalkAbout radios 
use the UHF band reserved 
for outdoor enthusiasts and 
families for conversations at 
distances as far as 2 miles. Re- 
designed and packed with new 
features, the radios now offer 532 
channel combinations, 30-hour 


operation, and a backlit LCD with 
battery-life indicator and channel 
display. A nifty headset ($15) trig- 
gers the voice activation so you can 


: (44) БЛ, 
o: Moron A 
communicate hands-free. Price per 
radio: $149 (TalkAbout) or $179 


(TalkAbout Plus). www.motorola.com 


Living Fossil 


WHEN A PLANT called King's Holly started growing, humans were still using 
stone tools. The plant, which has spread by slow vegetative growth 
over a large area, 15 probably the world's oldest, according to genetic tests 
reported this year by scientists at the University of Tasmania. Nearby fos- 
sils of genetically identical King's Holly have been carbon-dated to 
more than 43,000 years old. In the wild, the holly grows only in one place 
in Western Tasmania. www.delm.tas.gov.au/esl/holly. html 


WOULDN'T IT BE nice if you could | 
plug in a gas appliance as easily as 
an electric one? Now you can, with 
a quick-connect qas convenience 
outlet jointly developed by M.B. 
Sturgis and the Gas Research In- 
stitute. For safety, there's a man- 


Manual B 
shutoff valve — — B с: 
I do = ual shutoff; for added protection, 


a thermal fuse prevents gas flow if 
—; the outlet is exposed to tempera- 
tures greater than 200°F. The out- 
lets are now being offered to 
electric utilities and plumbers, 
who in turn are selling them to 
consumers. Price to install an 


average of three outlets: $438. 


For more information, see RESOURCES or visit WWW.POPSCI.COM 
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ENCYCLOPADIA BRITANNICA?” 


SINC 


E 


1 


It’s no secret. Encyclopaedia Britannica is the reference 
resource families have turned to for generations for 
complete and authoritative information. In fact, our 
articles are so expertly written, often the information 
seems to come to life. Now, this phenomenon comes 
to you 1n two new ways: 

First, with Britannica" CD 98 Multimedia Edition, 
our two-disc CD-ROM that contains the entire text 
of our 32-volume print set, and more. Britannica CD 
is so easy to use, all you have to do is type in a question 
and its powerful search engine transports you to 
the answers. Engaging, interactive features enliven 
the learning experience. For example, Analyst 


hundreds of countries to build customized 
charts, tables, and reports. Spotlights provide 
multimedia rich sights and sounds from film 


lets you cross-reference national data from r 


ТАМАТА G 


and audio clips. Compass 
lets you take a virtual world 


tour with interactive maps. 
But that’s not all. 

The second new way we bring 
you answers to your questions is with Britannica 
Online’, our premier Web-based resource offerin 


g 
continuously updated information and links to thou- 
sands of other Web sites selected by Britannica's editors. 
You have the option of connecting to Britannica 
Online when you use Britannica CD. 

With 229 years of experience and more than 

=> 72,000 articles, it's no wonder Encyclopedia 
Britannica can answer more questions than 
you can think of in a lifetime. Proof positive, 
when there's something you don't know, 
turn to a name you do. 


As Knowledge Grows So Do We” 
1800 747 4115/Www.eb.com 
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Dimmable 
Fluorescent 


іш 


COMPACT-fluorescent lamps һауе 
evolved in shape and size to fit 
in conventional fixtures. But you 
still haven't been able to adjust 
their brightness with a regular wall 


JONATHAN SELIG #21 


dimmer. Until now. Philips Lighting 
Co., the inventor of the compact 
fluorescent lamp, this year will 
introduce the world's first screw-in 
dimmable version, the Earth Light 
Dimmable Lamp. Putting out a 
light equivalent to a 90-watt 1n- 
candescent bulb, the Earth Light 
uses only 23 watts. Price: $20 to 
$25. www.philips.com.lighting 


The Pride of the PDAs 


SHARP'S MOBILON НС-4500 is the best and brightest of this year's personal 
digital assistants—literally. It is first in the United States with a computer- 
grade screen: a 640-by-240 resolution, 256-color STN display that mea- 
sures 6.5 inches diagonally. Other features include a built-in 33.6Kbps 
modem, a voice recorder, and 8MB RAM. An optional PC Card camera ($349) 
turns the color display into a viewfinder. The camera's 2X optical plus dig- 
ital zoom lens rotates at a full 180 degrees for altering your view without 
moving the unit. Price: $899. 
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Heel strike 


TREVOR, JONES TON 


Country Home to Go 


WANT A COUNTRY home that can really get you away 
from it all? No problem. Ecolodge goes wherever you 
want to. The Ecolodge takes only a few hours to con- 
struct and doesn't require electric, gas, sewer, or water 
connections, although it does need a source for potable 
water. Solar panels power lights, 
electrical outlets, and water 
pumps; batteries store excess en- 
ergy. Ecolodges comes in three 
sizes—320, 500, and 730 square 
feet—and range in price from 
$16,950 to $55,950. 


Snugegling Seat 


FOR A CUSHIER ride, the seat in 
the 1998 Seville looks out for your 
comfort [Automotive Newsfront, 
this issue]. It senses the weight 


Integrated distribution of the driver or pas- 


seatbelt ^ Pressure senger and quickly adjusts the 
nm sensor shape of as many as eight internal 
bM C cushions. Incorporating built-in 

қ Side airbag 


seatbelt attachment points and a 
side airbag, the redesigned Seville 
boasts the most comprehen- 
sive approach to seat 
design in decades. 
It is offered in a 
$1,200 option pack- 
age. www.cadillac.com 
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Pretensioner 
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Go with the Flow 


REEBOK TAKES a bold stride 
forward with the active air- 
| transfer technology of its 
DMX Senes 2000 shoes. As 
the wearer's foot performs 
its heel-to-toe movement, 
air flows from chamber to 
chamber to protect the 
foot and control motion. 
First off the starting line 


77 was the Run; walking and 


cross-training models are now 
here; and basketball shoes and 
lighter-weight models with fewer 
chambers should be available soon. 


Prices in the product line range 
from $80 to $120. www.reebok.com 


Flat-Panel TV 


FOR YEARS, the idea of a hang- 
on-the-wall TV has tantalized us. 
Now you can actually buy one: the 
42-inch QFTV, which uses gas- 
plasma display technology, devel- 
oped by Fujitsu. The monitor, which 
can also display computer images, 
is a mere 4 inches thick. Sand- 
wiched between two glass panels, 
the gas plasma is electrically 
charged to produce ultraviolet 
light, which is then turned into 
visible light by red, green, and 
blue phosphors. The price is 
$17,500. www.qftv.com 


Digital SLR 


LYMPUS SLEEK D-600L is the first to bring the con- 
trol of a 35mm SLR to an affordable digital camera. 
Its 1.4 megapixel (1,280 by 1,024) resolution and 
3X zoom lens make it comparable with digital cameras 
costing $2,500 or more. But the D-600L costs 
only $1,299, and has the color LCD screen and 
removable flash memory card that many high- 
performance models lack. And while you can 
work in automatic mode, it has a number of 
SLR-style controls, including manual focus and 
exposure compensation. www.olympus.com 


Driven to Riven 


MILLIONS OF MYST fans have the sequel they've been waiting for—and it was 
worth the wait. Riven is another eerie, ethereal journey, this time with 
human characters, even more detailed 3-D graphics, and an exquisitely exas- 
perating story line that is part puzzle and part quest ["Riven to Success," 
this issue]. The island adventure stretches over five CD-ROM discs, with 4,000 
stunningly rich still images, 
3 hours of animation, and 2 


hours of music and sound ef- 
fects. Price: $50, for Windows 
PCs and Macs. www.riven.com 


For more information, see RESOURCES or visit WWW.POPSCI.COM 
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As you begin your search for the 
| ideal home theater audio system, 
ask yourself what's important: 


is it the size 
of the equipment? 


Y 
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Or is it the size of the sound? 
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к has long been assumed that bigger equipment means better sound. Not anymore. Bose" Lifestyle" 
systems allow you to enjoy better sound with less clutter, less equipment and less complication. 
ег oe ә A single, 2%" high music center replaces an entire rack 
of electronics and includes a built-in CD player and AM/FM 
4 | tuner 9 Tiny Jewel Cube" speakers are about the size of a 


computer mouse. And hidden away out of view is the 


Acoustimass" module for purer, more natural bass. Your favorite 
music, movies and sports programs will come to life in a way you 
simply cannot imagine. * Horne Theater Tech- 
nology summed it up by saying, *Ev ing is س‎ — —— 
included and carefully thought out.... The performance is awesome." * е Please 
call for your complimentary guide to our Lifestyle" music and home theater 


systems, and for Bose dealers near you. Then compare the size of Bose sound 


to the sound of the biggest equipment you can find. 


BODE ` 


Better sound through researches 


1-800-444-BOSE Ext. 480 www.bose.com 


© 1997 Bose Corporation ]N98307€C; * From a review of the Lifesryle* 12 home theater system 
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DVD with Zoom 


DVD PLAYERS let you watch movies 
at home with heretofore unavail- 
able clarity, color, and sharpness of 
detail, thanks to digital technology. 
The sound 1s also astonishing; to 
replicate the theater experience, 
the discs are encoded with sur- 
round sound. And Toshiba's SD- 
3107 player adds a handy bonus: A 
zoom feature lets you enlarge a 


portion of the screen to examine 
the picture in greater detail. The 
list price is $799. www.toshiba.com 


Eye Talk 


THE LASER binoculars developed by 
Thermo Trex Corp. for the U.S. 
Army take advantage of the ample 
bandwidth on which lasers transmit 
information. One pair of binoculars 
can send GPS data and voice com- 
munication to another at the 
touch of a button. Soldiers could 
safely communicate with each 


other simply by looking through 


o — 
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the binoculars. This device al- 
lows soldiers to maintain radio 


silence while 1n the field, help- 


ing them elude detection. 
Lux Sedan 


LEXUS DAZZLES sport-sedan aficionados with a high-output 
V8 engine in a new luxury sports car. The 300 horsepower pro- 
duced by the GS400's V8 is achieved with the variable- 
valve-timing system that debuts in this car. The new 
technology improves power output. Add in excellent han- 

dling and performance for one of the most refined sport 

sedans on the planet. Base price 1s $44,800. www.lexus.com 
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Ready for Takeoff 


UNTIL RECENTLY, the only way to 
fly a four-seat light airplane in- 
corporating the latest technology 
was to build one yourself. Now, 
weekend aviators and flight schools 
can buy a ready-made plane con- 
structed from composite materials, 
fitted with computer-driven navi- 
gation equipment, and rigged with 
an emergency parachute system 
that lowers the airplane safely to 
the ground if all else fails. Made by 
Cirrus Design Corp., the SR20 will 
sell for $159,600. A preproduction 


version was to have flown this fall. 


For more information, see RESOURCES or visit WWW.POPSCI.COM 


| Popular 
Popular DECEMBER 1997 


| Е | 


D. D | 
К | j 
1 Е? | 
| L | % " ; 


| 


| 


DIGITAL 
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TV — NOW! Our advanced digital signal gives you the Best picture уои can have it ALL! 
B. and the Best sound available. America's Тор 40% programming So don't wait for cable companies to 
y package delivers 40 terrific channels, including the Disney make good on their promises of digital TV, 
Channel, for a mere $19.99 а month. Other terrific programming са! DISH Network TODAY! 


No Upfront Annual 
Subscription Required! 


CSPAN CSPAN2 


mom mme m Se 


DARE 
TO COMPARE: 
DO THE 
MATH! , 


Sus Gall eos WAM Gall Go OLan 


1-800-333-DISH 


30-Day Moneyback Guarantee http:/ /www.dishnetwork.com 


Many cable companies are shouting about how they're going values include premium movie multichannels like HBO, Showtime, Cinemax, 
Soe A to be converting their TV signal to a digital format — eventually! The Movie Channel and more. Get as many as 7 premium movie channels 
^ «— 18 —P- When you join DISH Network, we give you the high quality of digital for only $10 a month or ALL 16 for only $25 a month! With DISH چ‎ 


ее 4 


F Channel and The Family Channel logo design are registered сагисе marks of international Рату Entertaiement, inc. Home Shopping Network is a registered trademark of Home Shopping Network. inc FOX Sports Networks pro- 
only. Мес sports networks not available in ай areas. Ай other service marks and trademarks belong to ther respective owners. Source: Rocky Mountain News, July 10. 1997 


Superior Sedan 


THE 1998 HONDA Accord adds interior room, improved performance and 
handling, and considerable refinement to an already superior sedan. It 
achieves this while subtracting weight and introducing the first production 
engine to meet the tough ultralow-emissions vehicle (ULEV) standards. 
The combination ranks the new Accord with the top of this highly com- 
petitive class. Base price is 
$15,500. www.honda.com 


PA Big Breakthrough 
ru Small Aircraft 


MUCH OF THE EXPENSE OF OWNING a private plane comes from maintaining 
its reciprocating engine. But easier-to-maintain turbofan engines are 
unaffordable for small aircraft. That could change with a low-cost turbofan 
developed by Williams International under NASA sponsorship. By 2000, 
the FJX-2 engine will fly in à testbed aircraft called the V-Jet II, designed 
by Williams and built by Scaled Composites of Mojave, California ["New 
Wings for the Jet Set," this issue]. The all-composite plane, which debuted 
at the Oshkosh air show this year, has a V-tail and forward-swept wings. 


Ready, Set, Compute 


NEC'S READY PC is clearly ready for a more modular approach to home com- 
puting. Its detachable media control unit houses the DVD-ROM or CD-ROM 
drive, along with a floppy drive. It also has an LCD panel that displays real- 
time news, sports scores, and other information fed to the system's pyra- 
mid-like Internet Antenna by AirMedia Live. Ready PC uses Pentium MMX 
and Pentium II processors, and ranges in price from $1,999 to $2,999. A 
matching monitor has Harman Kardon speakers. www.nec-computers.com 
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Perfectly Pocketable 


PC CARDS get smarter in the slim 
Rex-3DS PC Companion. Instead 
of merely holding information, the 
Rex displays it on a built-in black- 
and-white LCD. You can scroll 
through appointments, phone 
lists, and to-do lists on the 30- 
character by 9-line screen. While 
you can't enter information di- 
rectly into Rex, it synchronizes 
with popular desktop personal-in- 
formation-manager software pro- 
grams, storing as many as 2,500 
entries. The 1.4-ounce device is 
available for Windows PCs only. ff 
Price: $180 with docking station. | | 
www.franklin.com/'rex 
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NOW, DON'T TRY this at home: Тһе 
only place you could go to sleep at 
the wheel with some degree of 
safety is an experimental stretch of 
highway north of San Diego. That's 
where magnets embedded in the 
road guide specially equipped 
Buicks. The Buicks also automati- 
cally maintain a safe distance from 
the car ahead. Hands-off driving 
thus moves from the test track to 
the open road, toward the goal of 
testing the feasibility of such high- 


ways for reqular commuting. 
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Global Positio ning System satellite 
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Silent Sander 


IF LATE-NIGHT sanding draws 
the local authorities to your 
house, listen to one of 
Porter-Cable's Whisper Series 
belt sanders. These tools run 
at 82 decibels; traditional sanders 
operate at 100 dB or more. The san- 
ders feature an efficient fan, a 
belt with smaller air pockets, and 
metal-to-metal gearing that's de- 
burred for a more exact fit. And the 
sanders 12-ampere rating makes 
them the most powerful belt 
sanders on the market. Price: about 


$250. www.porter-cable.com 


For more information, see RESOURCES or visit WWW 


Weapons Spotter 


THE FIRST HANDHELD CAMERA that registers electromagnetic emissions 
may spell an end to body searches by police. Weapons and other hidden 
objects appear on an LCD screen in high contrast, much like an X-ray pic- 
; ture. Developed by Millimetnx, the cam- 
s era has a range of about 2 meters. Images 
can be digitally stored in memory for 
future use as evidence. The camera also re- 
duces the risks that are part of handling 


suspects—a prick from a concealed nee- 


dle, for example. 


THE HYPERSONIC SOUND SPEAKERS developed by American Technology Corp. 
produce a pair of ultrasonic signals beyond the range of human hearing. 
When the two signals interact, they produce a third wave that can be heard. 
The effect is startling: You can't hear the audio until it strikes an object— 
so if the speaker is aimed at you, the sound seems to be in front of you. 
Target the speaker across the room and the sound will seem to originate 
from there— now, that's really being surrounded by sound. 
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THE EIGHT-PASSENGER Citation X is 
the world's second-fastest non- 
military aircraft—after the Con- 
corde—yet it can be flown from 
small airfields. A clean, rakishly 
swept, and artfully twisted wing, 
along with powerful Allison turbo- 
fan engines, drives this executive 
express at Mach 0.92; it also is ef- 
ficient at lower speeds. This year, 
the Citation X won the Collier trophy 
from the National Aeronautic Asso- 
ciation, the most prestigious award 
in American aviation. A typically 
equipped Citation X costs $15.5 


million. www.cessna.textron.com p 


Calling All PDAs 


ОКТА5 9000 Communicator 15 a digital PCS cellphone 
with a split personality—titerally. The phone opens 
down the middle to reveal a miniature computer, or 

personal digital assistant (PDA), complete with LCD 

screen and keyboard. You can send and receive 

faxes and e-mail, and even do some limited 

Web browsing. An infrared port wirelessly links 

the 9000 to a PC or printer. The 9000 15 avail- 

able 1n U.S. markets that have PCS service. 

Price: $1,000. www.nokia.com/americas 


Satellite 
Recordings 


HOME THEATERS can take up 
plenty of living room real es- 
tate. So it's handy when one device 
does double duty. The JVC HM- 
DSR100, for example, combines a 
satellite TV receiver and VCR to 
record D-VHS digital signals trans- 
mitted by EchoStar. A special tape 
lets you play back broadcasts with- 
out loss of signal quality. - 
Better yet, the VCR/ „ӨС ER 
receiver is also s x 
backward-com- 
patible—so 1t 
can still plày your 
old VHS tapes. 
Price for the HM- 
DSR100 is $949, 
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BOMBARDIER’S Neighborhood Electric 
Vehicle represents a fresh look at the 
electric car. The ultra-simple design 
has an equally simple goal—to pro- 
vide neighborhood transportation in 
areas in which minimally powered elec- 
tric cars are allowed on streets where 
low speed limits prevail. The compact 
vehicle is mechanically simple and constrained in speed and range. But 
it's also eye-catchingly stylish and inexpensive—at a price of $6,999, | 
www.bombardier.com E pe 


GrandWinner 


For more information, see RESOURCES or visit WWW.POPSCI.COM 
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From ragtops to laptops ... from microbrews to 
running shoes ... the ultimate source for the 
latest and greatest in personal technology is 
Verge. We tell you everything you need to 
know about the coolest stuff: how to get it, 
use it and love it. Whether it's contour skis, 
i=, SUVs or Web TVs, it's all here, in 
— „ every eye-popping issue. Verge is | 
the practical guide to today's fast-paced lifestyle ... your — виа 
у. lifestyle. Check us out today and save ир to 37%. 2 


|_| Yes! I want to subscribe to VERGE. 
Г | I'll pay just $9.97 for 4 issues - a 17% savings 
| | Ill pay just $14.97 for 8 issues – a 37% savii 


To order by phone call: 1-888- 77VERGE 
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Applicable sales tax will be added. Please allow 4-6 weeks for delivery of first issue. Foreign orders add $8 per year. 
Canada orders add $7 per year for postage and GST. Май to: 1800 Nelson Rd. Longmont, CO 80501 


AUDIO & VIDEO 
Canon Optura digital video camera, p. 57, 
Canon U.5.A., One Canon Plaza, Lake Success 
NY 11042-1198; JBL ESC550 Simply Cinema 
system, p. 46, JBL, 80 Crossways Park W., 
Woodbury NY 11767; HyperSonic sound 
speakers, p. 78, American Technology Corp., 
13114 Evening Creek Dr. S., San Diego CA 
92128; JVC model HM-DSR100 digital 
satellite receiver/recorder, p. 79, 
JVC Co. of America, 41 Slater Dr., Elmwood 
Park NJ 07407; NXT Flat Speakers, p. 57, 
Verity Group PLC, NXT Stonehill, Huntingdon, 
England PE18 6ED; QFTV Gas Plasma Dis- 
play, p. 73, Pixel Works, 8100 S.W. Nyberg 
Rd., Tualatin OR 97062; RCA 61-inch pro- 
jection TV model P61830B, p. 45, Thom- 
son Consumer Electronics, 10330 N. Meridian 
St., Indianapolis IN 46290-1024; Sherwood 
Newcastle R-945 DTS receiver, p. 52, Sher- 
wood America, 14830 Alondra Blvd., La Mi- 
rada CÀ 90638; Sony SLV-AV100 VCR/ 
receiver, p. 62, Sony Electronics, One Sony 
Dr., Park Ridge NJ 07656; Toshiba SD-3107 
DVD player, p. 75, Toshiba America, Consumer 
Products, 82 Totowa Rd., Wayne NJ 07470 


AUTOMOTIVE TECHNOLOGY 
Automated roadway, p. 78, NAHSC 3001 W. 
Big Beaver Rd, Sacramento CA 95814; Bom- 
bardier Neighborhood Electric Vehicle, 
p. 79, Bomardier-NEV Div., 2033 Wood St., 
Ste. 117, Sarasota FL 34237; BMW Head 
Protection System, p. 69, BMW North 
America, 300 Chestnut Ridge Rd., Box 1227, 
Woodcliff Lake NJ 07675-1227; BMW 
R1200C motorcycle, p. 52, BMW North 
America, 300 Chestnut Ridge Rd., Box 1227, 
Woodcliff Lake NJ 07675-1227; Composite 
process, p. 50, Ticom Corp., 5700 Frazho 
Rd., Warren MI 48091; Seville Automatic 
Seat System, p. 72, General Motors Corp., 
30009 Van Dyke, Warren MI 48090-9025; 
Toyota hybrid drive, p. 49, Toyota Motor 
Corp., Toyota City, Japan 471-71 


AVIATION & SPACE 

Airbus A340-500/600 aircraft, p. 48, Air- 
bus Industrie, 198 Van Buren 5t., 5te. 300, 
Herndon VA 20170; Cessna Citation X air- 
craft, p. 79, Cessna Aircraft Co., Box 7706, 
Wichita KS 67277; Cirrus SR20 aircraft, p. 75, 
Cirrus Design Corp., 4515 Taylor Circle, Du- 
luth MN 55811; Comet Hale-Bopp discov- 
ery, p. 66, Alan Hale, NMSU 15 E. Spur Rd., 
Cloudcroft NM 88317; F-22 Raptor fighter, 
p. 67, F-22 System Program Office, U.S. 
Aeronautical Systems Ctr./YF, Bldg. 50, 
Wright Patterson AFB OH 45433; FJX-2 en- 
gine, p. 77, Williams International, 2280 
W. Maple Rd., Walled Lake MI 48390; Flare- 
craft aircraft, p. 56, Flarecraft Corp., 191 Post 
Rd. W., Westport CT 06880; Mars Pathfinder 
mission, p. 65, Jet Propulsion Laboratory, 
Mars Pathfinder Project Office, 4800 Oak 
Dr., Pasadena CA 91109; X-38 Experimental 
Crew Return Vehicle, p. 54, NASA John- 
son Space Ctr., Houston TX 77058; Zep- 
pelin NT airship, p. 44, Zeppelin Luftschiff- 
technik GmbH, Leutholdstrasse 108, D- 
88045 Friedrichshafen Germany 
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CARS 

Audi A6, p. 45, Volkswagen of North Amer- 
ica, 3800 Hamlin Rd., Auburn Hills MI 
48326; Chevrolet Corvette, p. 47, Chevro- 
let General Office, 30007 Van Dyke Ave., 
Warren MI 48090; Chrysler Concorde, p. 
48, Chrysler Corp., 100 Chrysler Dr., Auburn 
Hills MI 48326; Dodge Durango, p. 67, 
Chrysler Corp., 1000 Chrysler Dr., Auburn 
Hills MI 48326; Ford Ranger, p. 64, Ford 
Motor Corp., 300 Renaissance Ctr., Box 
43303, Detroit MI 43303; Honda Accord, p. 
77, American Honda Motor Corp., 119 Tor- 
rance Blvd., Torrance CA 90501; Honda 
CRV, p. 62, American Honda Motor Corp., 119 
Torrance Blvd., Torrance СА 90501; Lexus GS 
400, p. 75, Toyota Motor Sales U.S.A., 
19001 South Western Ave., Torrance CA 
90509; Mercedes ML320, p. 57, Mercedes- 
Benz of North America, One Mercedes Or., 
Montvale NJ 07465; Oldsmobile Intrigue, 
p. 60, General Motors Corp., 30009 Van 
Dyke Ave., Warren MI 48090-9025 


COMPUTERS & SOFTWARE 
20th Anniversary Macintosh computer, 
p. 47, Apple Computer, 1 Infinite Loop, 
Cupertino CA 95014; AMD K6 processor, 
p. 50, Advanced Micro Devices, One AMD PL, 
Box 3453, Sunnyvale CA 94088; Canon BJC- 
7000 color bubble jet printer, p. 49, 


Canon Computer Systems, 2995 Redhill 


Ave., Costa Mesa CA 92626; Dragon Natu- 
rallySpeaking, p. 54, Dragon Systems, 320 
Nevada St., Newton MA 02160; Hughes Di- 
recDuo, p. 64, Hughes Network Systems, 
11717 Exploration La., Germantown MD 
20877; IBM 770 Thinkpad, p. 45, IBM, 
3039 Cornwallis Rd., Research Triangle Park 
NC 27709; IBM Deep Blue, p. 65, IBM T.J. 
Watson Research Ctr., Rte. 124, Yorktown 
Heights NY 10598; Jango.com Web site, p. 
60, Netbot Inc., 4530 Union Bay PL. М. E., 
Seattle WA 98105; MetaCreations 3-D 
photo scanner, p. 47, Real Time Geometry, 
MetaCreations, 40 Washington Rd., Prince- 
ton NJ 08550; Microsoft Sidewinder Force 
Feedback Pro Joystick, p. 52, Microsoft 
Corp., One Microsoft Way, Redmond WA 
98052; NEC Ready PC, p. 77, Packard Bell 
NEC., Consumer Products Div., 339 N. 
Bernado Ave., Mountain View CA 94043; 
Personal Area Network, p. 52, IBM Al- 
maden Research Ctr., 650 Herry Rd., San 
Jose CA 95120; REX-3DS PC Companion, p. 
77, Franklin Electronic Publishers, One 
Franklin Plaza, Burlington NJ 08016; Riven 
CD-ROM, p. 73, Broderbund Software, 500 
Redwood Blvd., Box 6121, Novato CA 94948; 
Toshiba Infinia 7231 computer, p. 48, 
Toshiba America Information Systems, 9740 
Irvine Blvd., Irvine СА 92618; Toshiba Li- 
bretto 5OCT, p. 54, Toshiba America In- 
formation Systems, 9740 Irvine Blvd., Irvine 
CA 92618 


ELECTRONICS 

Laser/GPS binoculars, p. 75, Thermo Trek 
Corp., Pacific Ctr. Ct., San Diego, CA 92121; 
Millimetrix line of passive millimeter- 
wave cameras, p. 78, Millimetrix, 100 
Venture Way, Hadley MA 01035; Motorola 
Jazz pager, p. 50, Motorola Inc., 1500 
Gateway Blvd., Boynton Beach FL 33426; 
Nokia 9000 Communicator, p. 79, Nokia 
Mobile Phones, 2300 Valley View La., Ste. 
100, Irving TX 75062; Olympus D100 dig- 
ital recorder, p. 65, Olympus, Two Cor- 
porate Ctr. Dr., Melville NY 11747-3157; 
Oregon Scientific Weather Station, p. 
54, Oregon Scientific, 18383 $.W. Boones 
Ferry Rd., Portland OR 97224; Qualcomm Q 
phone, p. 56, Qualcomm Inc., 6455 Lusk 
Blvd., San Diego CA 2121; Sharp Mobilon 
HC-4500, p. 72, Sharp Electronics Corp., 
Sharp Plaza, Mahwah NJ 07430 


HOME TECHNOLOGY 
CoolBrite 4000 compact florescent 
torchiere lamp, p. 67, Real Goods, 555 Les- 
ley St., Yukiah CA 95482; Duette PowerRise 
window shades, p. 48, Hunter Douglas 
Window Fashions Customer Information 
Ctr., One Duette Way, Broomfield CO 80020; 
Earth Light Dimmable compact fluores- 
cent lamp, p. 72, Philips Lighting, 200 
Franklin Sq., Somerset NJ 08875-6800; 
Ecolodge, p. 72, Geo-Lite Systems 1731 
Kettner Blvd., San Diego CA 92101; First 
Alert Carbon Monoxide/Smoke Alarm, 
p. 66. First Alert, 3901 Liberty Street Rd., 
Aurora IL 60504; Gas convenience outlets, 
p. 69, Dwayne Allison Engineering and 
Market Support, M.B. Sturgis, 555 Fee Fee 
Rd., Maryland Heights МО 63043; Husq- 
varna HVT40 and HVT 52 hovering trim- 
mers, p. 66, Husqvarna Forest & Garden, 
9006 Perimeter Woods Dr., Charlotte NC 
28216: Porter-Cable 360 VS 3" X 24" 
Belt Sander, p. 78, Porter-Cable Corp., 
Box 2468, Jackson TN 38302; Targa water 
heater, p. 62, Targa Energy Co., 3265 For- 
tune Dr., N. Charleston 5С 29418 


PHOTOGRAPHY 
Epson PhotoPC 600 digital camera, p. 
69, Epson America, 20770 Madrona Ave., 
Torrance CA 90503; Kodak DC210 Zoom 
digital camera, p. 46, Eastman Kodak Co., 
343 State St., Rochester NY 14650; Leica R8 
35mm single-lens reflex camera, p. 44, 
Leica Camera, 156 Ludlow Ave., Northvale 
NJ 07647; Minolta Xtreme Vectis GX-4 
Advanced Photo System camera, p. 62, Mi- 
nolta Corp., 101 Williams Dr., Ramsey NJ 
07446; Olympus D-600L digital camera, 
p. 73, Olympus America, Digital & Imaging 
Systems Group, Two Corporate Ctr. Dr., 
Melville NY 11747; Rollei QZ 35W and 
35T cameras, p. 64, Rollei Fototechnic, 
40 Seaview Dr., Seacacus NJ 07094; Sony 


Mavica MVC-FD7 digital camera, p. 60, 
Sony Electronics, 1 Sony Dr., Park Ridge 
NJ 07656; Tamron SP AF28—105mm zoom 
lens, p. 66, Tamron, 125 Schmitt Blvd., 
Farmingdale NY 11735 


RECREATION 

Charger Electric Bicycle, p. 50, Charger 
Electric Bicycles, 222. E. Huntington Dr., 
Monrovia CA 91016; Motorola TalkAbout Ra- 
dios, p. 69, Motorola, 1301 E. Algonquin, 
Schaumburg IL 60196; NordicTrack Ellipse 
exercise machine, p. 65, NordicTrack 104, 
Peavey Rd., Chaska MN 55318; Reebok 
DMX athletic-shoe technology, p. 73, 
Reebok International Ltd., 100 Technol- 
ogy Ctr. Dr., Stoughton MA 02072; Ritchey 
2X9 Drive for bicycles, p. 49, Ritchey De- 
sign, 860 Hurlingame Ave., Redwood City CA 
94063; Sea-Doo XP personal watercraft, p. 
47, Sea-Doo Div., 730 E. Strawbridge Ave., 
Melboume FL 32901; Shark POD protection 
device, p. 44, Natal Sharks Board, POD 
Holdings Ltd., South Africa, 10 Mo- 
hoganyfield Way, Springfield Park 4034, 
Kwazulu, Natal South Africa; Top Flite Aero 
golf ball, p. 62, Top Flite Consumer Rela- 
tions, 1 Longest Dr., Box 901, Chicopee 
MA 01021-0901; Yardage Pro 400 & 800 
Laser Ranging System, p. 67, Bushnell 
Sports Optics Worldwide, 9200 Cody, Over- 
land Park KS 66214 


SCIENCE AND TECHNOLOGY 
Advanced Weather Interactive Processing 
System, p. 64, National Weather Service, 
1325 East-West Highway, Silver Spring MD 
20910; Angio-Seal wound sealer, p. 44, 
Kensey Nash Corp., 55 E. Uwchlan Ave., 
Exton PA 19341; Centauri dental laser, 
p. 57, Premier Laser Systems, 3 Morgan, 
Irvine CA 92618; Cholestech LDX System, 
p. 46, Cholestech Corp., 3347 Investment 
Blvd., Hayward CA 94545-3808; DNA clone 
of sheep, p. 45, Roslin Institute, Edin- 
burgh, Roslin Midlothian EH25 9PS Scotland; 
Fossil treasure trove, p. 56, The Academy 
of Natural Sciences, 1900 Benjamin Franklin 
Pkwy., Philadelphia PA 19103; Heartstream 
Portable Defibrillator, p. 49, Heartstream, 
2401 Fourth Ave., Ste. 300, Seattle WA 
98121; Methane ice worms, p. 46, Penn- 
sylvania State University, University Park PA 
16802; Nasal spray flu vaccine, p. 60, 
Aviron, 297 N. Bernardo, Mountain View 
CA 94043; Neanderthal DNA retreival, p. 
48, Pennsylvania State University, Univer- 
sity Park PA 16802; Oldest plant, p. 69, 
Plant Science Dept., University of Tasmania, 
GPO Box 252-55, Hobart Tasmania 7001, 
Australia; Optx 20/20 lenses, p. 60, Neoptx, 
2205 152nd Ave., Redmond WA 98052; 
Tiniest test tube, p. 56, School of Physics, 
Georgia Institute of Technology, Atlanta 
GA 30332 
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Dead and deformed frogs are turning 


up all over the world, which could 


spell trouble for humans, too. 


p by Robert Gannon 


CINDY REINITZ HOLDS a frog in her hand, its body limp, 


its tongue extruded. "It's not deformed," she says, “just dead.” 


Red hair flying in the prairie wind, dressed in brown shorts 


and a green sweatshirt, Reinitz is a dozen feet out into Don 


Ney’s Minnesota farm pond. Ice water has just begun to pour 


into the top of her wading boots. She hardly notices. "Look— 
his back is broken. Probably a bird got him." 


Reinitz is the Minnesota school 
teacher who gained worldwide fame 
two years ago when her middle-school 
class, on a nature walk, found itself 
surrounded by hundreds of deformed 
frogs. It was an event that forever 
changed the study of amphibians. 

For tens of millions of years, frogs, 
toads, salamanders, and other amphib- 
ians have managed to survive catastro- 


| phes that have led to the extinction 
2 of other species, including the di- 


nosaurs. Today, for reasons hotly de- 
bated among biologists, amphibian 
populations seem to be steadily de- 
clining worldwide, from remote Alaskan 


islands to tropical rain forests. And if 
frogs are in trouble, there's good rea- 
son to worry about human health, too. 
Amphibians are environmental 
sponges. As unshelled eggs, they are 
exposed to whatever might be carried 
by, hiding in, or passing through pond 
water. As tadpoles, they are water- 
breathing vegetarians, and as adults, 
mostly carnivorous landlubbers. Their 
moist, thin skin is vulnerable to the 
effects of air, water, rain, and sun. So, 
like canaries in a coal mine, frogs can 
provide early warning of problems that 
could eventually affect humans. 
Worry about amphibians started 


long before that nature walk in Min- 
nesota. It began in the mid-1970s 
among amphibian experts who were 
finding fewer specimens. One of the 
first was Sue Case, then a graduate 
student who needed frogs for her stud- 
ies at the University of California in 
Berkeley. She searched known spots 
for frogs in the Sierra Nevadas, but 
found only a few. 

She relaved her problem to David 
Wake, director of the university's 
Museum of Vertebrates, who today 
is credited with being the first to spread 
the word to the world. “I thought 
Susan just didn't know how to find 
frogs," he recalls. Then a colleague 
reported the same problem. *I couldn't 
believe that either,” says Wake, “so I 
took him to my favorite frog places— 
and he was right; hardly any were left.” 

Other experts on amphibians 
around the world were noticing simi- 
lar problems. Some species were be- 
coming extinct even as they were being 
studied: Costa Rica’s startlingly beau- 
tiful golden toad; Australia’s gastric 
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brooding frog, whose young develop 
in the mother's stomach; the vellow- 
and-black harlequin frog, whose 
lovemaking lasts a week. All gone, 

it seems, for good. 

One obvious cause is habitat de- 
struction, and some scientists believe 
that's about all there is to it. "There's 
nothing mysterious,” says Penn State 
biologist Blair Hedges. “You cut down 
trees, and you don’t see frogs anymore.” 

Another possible villain is acid 
rain. One of Hedges’ colleagues, Penn 
State ecotoxicologist Bill Dunson, 
has been monitoring Jefferson sala- 
manders across Pennsylvania for about 
15 years, and seeing a gradual decrease, 
In their breeding ponds, Jeffersons 
need water that is not too acidic. 
But Pennsylvania air picks up 
pollutants, blown in from the 
Ohio Valley, that can turn the 
rain as acidic as vinegar. 

As rain water accumulates in 
ponds, pond water can become 


Burrow under skin and cause | 
frogs to sprout new limbs. 


Birds, rats, 
snakes, and fish. 


Hatches as tadpole 
with external gills. 
Clings to submerged 
vegetation with sucker. 


Increased ultraviolet radiation 
damages cells. Eggs are 
transparent, so ultraviolet 
light can work directly on 
developing embryos. 
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Embryo with tail bud. 
and early muscular 
movement- lives on 
yolk packed in gut. 


more acidic than the rain itself. Fur- 
ther, the soil surrounding ponds is 
more acidic than the pond water. 
And that means that even if airborne 
aciditv somehow could be eliminated, 
acid would continue to leach into 
the ponds for decades. 

At least scientists know about 
acid rain— what it is, where it comes 
from, what damage it can do. Things 
aren't so clear with a broad spectrum 
of chemicals called *endocrine dis- 
rupters," which some developmental 
biologists believe are slowly perme- 
ating the environment, including 


Houses and office 
buildings crowd out frogs. 


Logging, cattle ranching, 
and other activites 
replace virgin forests. 


Tadpole begins 
feeding on algae. 


Spiracle 


— External 
gills 


Sucker — 
— Tail bud 


© Egg 


FIRST 12 HOURS 


egg swell with water, 
enclosing egg. First 


cleavage of egg occurs 
after 3 hours, depending 


on temperature. 


Skin fold grows over 
external gill, leaving 
pore or spiracle on left 
side for exit of water. 


THE LIFE CYCLE 
OF A FROG 


Three jelly coats on each 


frog ponds. These products of broken- 
down plastics and pesticides can 
mimic natural hormones (most often 
estrogen), and are blamed for every- 
thing from shrunken alligator penises 
to low sperm counts in men. Some 
scientists speculate that endocrine 
disrupters may be responsible for 
dead and deformed amphibians, too, 
but the evidence so far is mixed and 
quite controversial. 
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Pollutants from industry 
collect in ponds. 


Breakdown products of 
plastics and pesticides can 
mimic natural hormones. 


Frogs Under Attack 


AMPHIBIANS are environmental 
| sponges. As unshelled eggs, 
they are exposed to whatever is 
in the pond water. As adults, 

| their moist, thin skin is open to 
the effects of air, water, rain, 
and sun. 


Hind limbs appear first, then 
forelimbs emerge. Internal 
gills replaced by lungs. 


„ Tail has shortened by re- 
` sorption. Metamorphosisa 
nearly complete. Func- 
tional lungs. Juvenile frogs 
for one to two years. 


Sexually mature frog. 
at three years. 
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As with endocrine disrupters, the 
thinning of the ozone layer is also 
blamed for a wide range of environ- 
mental problems—including disap- 
pearing frogs. A thinner ozone layer 
means more ultraviolet light pene- 
trates through Earth’s atmosphere, 
reaching ponds, where it may be 
damaging to frog eggs. 


I'M STANDING IN THE CENTER OF A SHALLOW 
pond the size of a tennis court, in a re- 
mote glen high in Oregon’s Cascades 
Range. At the shoreline on a warm 
day in May, sky-scratching Douglas 
firs spring from snow still a yard deep. 
Andrew Blaustein, a biologist and am- 
phibian expert at Oregon State Uni- 
versity, is back in the truck, gathering 
gear. I’m alone, waiting, holding per- 
fectly still. The world is silent. No 
wind. Not a bird. Not an insect. Sud- 
denly a frog trills. Another joins him. 
Then a dozen, a hundred, until I’m 
in the center of unbelievable sound. 
Back from the truck now comes 
Blaustein in designer sunglasses and 
chest-high waders. He plops into the 
water and scoops up a handful of Pa- 
cific tree frog eggs—a bulbous, jellied 
mass containing thousands of round 
embryos. Blaustein grins through his 
beard. ^I heard them from the road," 
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he says in a voice still hinting Brook- 
lyn. “No problem with population here.” 
And statistics accumulated over the 
years show this to be true. 

Five miles east, though, things aren't 
so rosy. Here is Lost Lake, a spot pre- 
ferred by the western toad. Blaustein 
and his students have been counting, 
weighing, and measuring the species 
for 18 years in this lake. As usual, ear- 
lier this spring, after the toads emerged 
from their half-year sleep, they coupled 
to mate—the females laying eggs (about 
12,000 each) in long strands, the males 


spewing sperm over them. In peak years, 


Blaustein has counted some 500 mat- 
ing pairs. But starting in the mid-1980s, 
he noted that the number was decreas- 
ing. By this year, the toads had dropped 
to only 89 pairs. 

What is happening here in the 
wilderness, far from factory smog, 
farmland runoff, and development? 
And why, down the road, do those 
Pacific tree frogs still sing in as large 
a chorus as ever? 

The probable answers: increased 
ultraviolet light and a chemical pro- 
tector. Back in the mid-1970s, when 
almost nobody except Wake was wor- 
ried about amphibians, radiation phys- 
iologist Robert Worrest was studying 
the possibility that exhaust gases from 


the proposed super- 
sonic transport would 
destroy stratospheric 
ozone, allowing more 
ultraviolet radiation to 
reach Earth's surface. 
Worrest wondered how 
dangerous the radiation 
might be. 

A good test subject, 
he thought, might be 
amphibian eggs. They 
are transparent, so ultra- 
violet light can act di- 
rectly on the embryos, 
and they're easily ob- 
served. Western toad 
eggs, handy to the lab, 
proved perfect for Wor- 
rest's experiments. He 
noted some develop- 
mental effects on the 
eggs, completed his pro- 
ject, and moved on to other matters. 

A decade later, when Blaustein 
saw his toad count sinking, he remem- 
bered those old experiments. He du- 
plicated them in the lab, then refined 
them for the field. He developed a 
simple setup of 14-inch-square screen- 
bottomed trays an inch or two deep. 
some he covered with ultraviolet- 
blocking plastic. A second set he 
outfitted with a plastic that allows 
ultraviolet to pass. A third group he 
left uncovered. 

He and his students placed a set of 
boxes in each of the breeding ponds, 
and put eggs in each box. They exam- 
ined each egg daily until they hatched. 
The results were both dismaying and 
puzzling. The western toad eggs 
shielded from ultraviolet had a death 
rate of only about 15 percent. But of 
those embryos exposed to ultraviolet, 
more than 40 percent died. “It’s really 
alarming,” says Blaustein, ticking off 
his observations one by one. “Eggs 
are dying at an unprecedented rate; 
we can rear eggs successfully in lake 
water back in the lab; and egg mortal- 
ity is occurring at high altitudes where 
more ultraviolet penetrates the thin air.” 

But when the experiment was re- 
peated with Pacific tree frog eggs, it 
made no difference whether or not 
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the eggs were shielded from ultra- 
violet light. Why not? The answer, 
Blaustein and molecular geneticist John 
Hays, also from Oregon State, subse- 
quently determined, is an enzyme 
called photolyase, which rebuilds cells 
damaged by ultraviolet radiation. Pa- 
cific tree frog embryos contain six 
times as much photolyase as do west- 
ern toad embryos. 

More recently, studies by the En- 
vironmental Protection Agency have 
suggested that ultraviolet light can 
not only kill frog eggs, but can also cause 
deformities. And field experiments by 
Blaustein have shown that long-toed 
salamanders shielded from ultraviolet 
radiation have fewer developmental 
abnormalities than their unshielded 
counterparts. But ultraviolet light alone 
cannot explain all the deformities that 
have been reported. 


THE FIRST KID TO SPOT A DEFORMED FROG 
that Minnesota morning in 1995 was 
Jeff Fish, then 13. Cindy Reinitz and 
her eight-member class from the New 
Country charter school were hiking 
along the trail to farmer Ney's pond 
when suddenly, as Reinitz tells it, "Jeff 
came up with this frog, a Northern 
leopard. He said, ‘Look—something’s 
wrong with this.' I thought Jeff had 
broken the frog's leg. But then the other 
kids started coming up with frogs—they 
were everywhere, hundreds of them— 
and almost every one was deformed. 
It was bizarre." 

A few of the frogs had too many 
legs, but most were missing legs. Where 
a leg should be, the students saw only 
a nubbin, or a limb that was baggy with 
excess skin. "How they ever got that 
far from the pond,” says Reinitz, “is 
beyond me, because those with miss- 
ing legs were unbalanced, and they'd 
land on their heads.” 

Back in the classroom, the teenagers 
put their finding on the school’s Web 
site, and the world took note. Others 
in Minnesota began to report deformi- 
ties, and soon the reports were coming 
in from Vermont and Delaware, Lake 
Champlain, and the St. Lawrence 
River. Now, deformed frogs have 
been found all over the United 
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States and Canada, including 85 
sites in Minnesota alone. 

Those looking into it—academics 
and hobbyists and state scientists— 
eliminated the obvious possible causes 
one by one. No unusual chemicals. No 
radical ultraviolet increase. No droughts 
or floods or temperature extremes. 

But one solution—or so it seemed 
at first—came from work by Stanley 
Sessions, a former student of David 
Wake, now a developmental biologist 
at Hartwick College in Oneonta, 
New York. Sessions is famous for two 
radically different theories about de- 
formed frogs. The first fo- 
cuses on a parasitic fluke 
called a trematode, a 
tiny flatworm shrunk 
to just below the 
threshold of visi- 
bility. It spends 
part of its life in 
snakes, another in 
snails, and still an- 
other in tadpoles. 

Under a dissect- 
ing microscope, 
the fluke’s 
swimming lar- 
vae, ironically 
enough, look 


LAPS. 


[—] Before 1986 
1 None found 


like miniature tadpoles. "They're sit- 
ting there in the mud searching for a 
host," says Sessions, "and if an unfor- 
tunate tadpole happens to land there, 
they home in on it, punch a hole into 
its skin, and squeeze in. This takes 
only about 30 seconds. I've seen it 
under a microscope." 

If a fluke happens to burrow into 
a limb bud, the tadpole will often 
sprout a new leg—and with multiple 
invasions, multiple legs. Sessions can 


The most common deformity 
is a missing rear leg (left), 
but scientists have also 
found frogs with dou- 

ble femurs (below) 

and extra legs 

(below left). 


==] Before and after 1986 
ГТ After 1986 
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Webbed Feet on the Web 


Photos of Deformed Frogs 
http://www.pca.state.mn.us/hot/frogphotos.html 
Graphic photos of disturbing frog deformities. 


North American Reporting Cen- 
ter for Amphibian Malformations 
http://www.npsc.nbs. 
gov/narcam 

Find out how many and what 

type of malformations are 
occurring 1n your area. 


North American Amphibian 

Monitoring Program 
http://www.im.nbs.gov/amphibs.html 
Become an official contributor to this frog mal- 
formation database. 


The Interactive Frog Dissection 
| http://teach.virginia. 

edu/go/frog/menu.html 

A step-by-step frog dissection 

illustrated with photos. 


Cul Abov From Lepe 
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The Froggy Page 
http://frog.simplenet.com/froggy 

An information clearinghouse with lots of frog 
links and facts. 


Frogland 
http://www.teleport.com/~dstroy/frogland.html 
Tips on keeping your pet frog healthy. 


Frog Calls 

http://www. oit.itd.umich, 
edu:80/bi0108/Chordata/ 
Lissamphibia/frog_calls.html 
Can you name that frog call? 


—Suzanne Kantra Kirschner 


mimic this process in his lab: If, at 
just the right time, he injects tiny 
beads under the tadpole’s skin, he can 
artificially produce a multi-limbed 
frog about 20 percent of the time. 

But an infestation of parasitic 
flukes can’t explain the malformed 
frogs in Minnesota, most of which are 
missing legs. For those frogs, Sessions 
has arrived at an entirely different 


conclusion. When he dissected frogs 
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with missing limbs, 
he noticed a pattern: 
“Many of them had 
mounted a regenera- 
tion process.” Adult 
frogs, he explains, 
can’t regrow a lost 
limb, but a metamor- 
phosing tadpole can. 
Beyond a certain 
point, though, a miss- 
ing limb develops only 
a stub. “So if you see 
a frog that’s missing 
part of its limb, and 

it has a little knob or 
spike, you know it lost 
that limb; it’s not a de- 
velopmental defect.” 
In other words, some- 
thing tore off that leg. 
Some predator. 

In at least one in- 
stance, when Sessions 
was examining what 
clearly was a com- 
pound fracture that 
had begun to regener- 
ate, he found “a mark 
across the muscle 
showing where some- 
thing with a beak had 
grabbed this thing. So 
probably we're looking 
at an egret or heron 
attack on those frogs. 
In fact, I would be 
willing to bet my рау- 
check on it." 

"That's where I 
have to say, “Wait a 
minute,” counters 
Lucinda Johnson, an 
ecologist with the 
University of Min- 


nesota's Center for Water and the 
Environment, “It just doesn't make 
sense to me that predators should all 
of a sudden become inefficient." 
Herpetologist David Hoppe, also 
from the University of Minnesota, 
agrees. His research sites have few 
predators of any kind, he says. "If the 
cause [of deformed frogs] is natural,” 
he told members of a conference in 
Virginia last spring, “show me why we 


haven't noticed this number of defor- 
mities before." 

Scientists took a big step back 
from the predator theory on Septem- 
ber 30, with the announcement by 
Peder Larson of the Minnesota Pollu- 
tion Control Agency that "there's 
something in the water." In an experi- 
ment conducted at the National 
Institute of Environmental Health 
Sciences, researchers raised frog em- 
bryos in water samples taken from 
Minnesota "hot spots," ponds where 
large numbers of deformed frogs have 
been found. They discovered that 
some 75 percent of the embryos de- 
veloped deformities, compared with 
none of the embryos they raised in 
ordinary water. 

Most shocking of all, the research- 
ers raised some frog embryos in water 
samples taken from the faucets of four 
homes near the hot spots, and many 
of these embryos also were deformed. 
State officials are now providing bot- 
tled water to the homeowners, whose 
tap water comes from wells. 

But what in the water is causing 
the problem? Could it be methoprene, 
a chemical widely used in Minnesota 
to fight mosquitoes? Could it be a 
fungus or some other type of patho- 
gen, like the unidentified organism 
found at a site in Panama where biol- 
ogist Karen Lips of St. Lawrence Uni- 
versity has collected dozens of dead 
and dying frogs? Scientists don't have 
the answer yet. 

Even if they find out what's in the 
water of those Minnesota ponds, and 
they identify the pathogen responsi- 
ble for the death wave in Panama, 
that may not explain the problems of 
frogs elsewhere. That there is a world- 
wide decline in amphibians is unques- 
tionable, but there may be more than 
one culprit. In fact, frogs may be in 
trouble because of a number of con- 
verging stresses. 

"Clearly, the only worldwide single 
factor that all sites have in common is 
that humans are destroying the Earth 
in a multitude of ways," says ecotoxi- 
cologist Dunson. “Amphibians are 
reacting like most other species— 
by disappearing." > 
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Where do you want to go today? Microsoft 


Microsoft® SideWinder® Force Feedback Pro adds the sense of touch to your supported 
games. This means the joystick moves in your hand, so you feel: a swift left jab, the sweet 
spot on your golf ball, a bazooka recoil, the shudder of a 737 in stall, a big-mouth bass on 
your hook, the g-forces of acceleration. 

Feel these forces and hundreds more, including multiple forces at once and 
forces from any direction, on dozens of games. Try the SideWinder Force Feedback Pro 
at your PC game retailer. For more info: www.microsoft.com/sidewinder 


MICROSOFT* 


* 16-bit 25MHz force co-processor on the stick generates the forces e Interstate 76” 
* Adjust overall force levels: stronger or weaker, on or off * MDK: Mission Laguna Beach" | 
* Patented digital-optical sensing places forces with precision * Star Wars’ Shadows of the Empire: Battle of Hoth™ | 


© 1997 Microsoft Corporation. All rights reserved. Microsoft, SideWinder and Where do you want to go today? are registered trademarks of Microsoft Corporation. Interstate '76 is a trademark of 
Activision, Inc. Star Wars is a registered trademark and Shadows of the Empire and Battle of Hoth are trademarks of Lucasfilm Ltd. MDK: Mission Laguna Beach is a trademark of Shiny Entertainment, Inc. 
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SEOUELS ARE often more burdened 
than benefited by their predecessors’ 
success. Expectations tend to be high, 


and originality, almost by definition, 


tends to be low. In the world of computer 
entertainment, sequels can be especially diffi- 
cult, because the medium itself is changing 
dramatically every year. 


Riven, the recently released sequel to the best-selling 
CD-ROM Myst, offers what is surely one of the most in- 
teresting recipes for sequel success that this or any other 
medium has yet cooked up. It mixes 


М, В у Chris O'Malle V one part otherworldly fantasy, and 


NS 


one part real-world.technology— 
an Softwate’s creative trio of spiced by a healthy disdain for whatever limitations Myst 
Xie: Wa. roti f or other computer games would thrust upon it. "We don't 
omputer graphicAteam that fash. View Riven as a sequel," says Richard Vander Wende, a 
iotted an eerily геаїї іс netherworld Walt Disney Co. veteran who joined Myst creators Rand 
| та cra е cand Robyn Miller to design and direct Riven. “This is 
detailedimagery vid what Myst should have been." 
"AERA > | Outside the wooded retreat of Cyan Software in Spokane, 
Washington, such a statement could easily be construed 
as blasphemy by many among the millions of Myst faithful 
who kept that title at or near the tep of the software charts 
since its release in 1993. But to the team of 25 inside Cyan, 
nany of them devout Christians who wear jeans and work 
pots to their high-tech jobs, the only sin might have been 
to hike the known trail, reworking Myst rather than rein- 
venting it as Riven. 
Reinvent it they have. Riven is a technical and creative 
tour de force that stretches over five CDs (Myst fits on one) 
and reshapes our expectations of the medium . . . again. 
How'd they do it? With some fertile imagination, an 
old-fashioned work ethic, and cutting-edge technology.. 
As in Myst, a clever Tolkienesque island fantasy that 
rewards curiosity and puzzle-solving abilities, the overall 
goal for Riven was to create a self-paced escapist adventure 
rather than a fast-action game. (The title, the Middle English 
word “riven,” means torn apart, referring both to the frac- 
tured islands where the story plays out and the fissured 
family relationships of the characters.) But where Myst 
was literally created in a garage from relatively primitive 
graphics, Riven is painstakingly constructed from 3-D forms 
and textures so detailed that you feel immersed in another 
world. "It's the Disneyland effect,” says Rand Miller, who 
served as producer of Riven. “You feel like you've gone 
somewhere when vou haven't." 
. The process began, ironically enough, on paper. Much 
of Riven started as maps, sketches, and handwritten notes 
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on legal pads, outlining the collective 
vision of the Millers, and later, Van- 
der Wende. But even these rough 
sketches of the islands and the objects 
they contain listed detailed information 
about dimensions, perspectives, mate- 
rials, movements, functions, and feel. 
Numerous sketches of the magnetic 
levitation car that you encounter early 
in the game, for example, described not 
only what it would look like, but how 
it would move, what it would sound 
like, and how a player would interact 
with it. (See "Making Riven Real.") 
These paper outlines were turned 
into 5-D computer models employing 
technology that's as sophisticated as 
any used for movie special effects. 
Cyan traded in its handful of Macin- 
toshes for more than a dozen Silicon 
Graphics workstations and servers 
loaded with gigabytes of memory. То 
actually create the models, artists used 
Microsoft's Softimage 3-D software, 
the same program used to create spe- 
clal effects for Men in Black, The Lost 
World, and many other films. But even 


| 


often found itself testing the limits of 


its hardware and software. 


| 


You don't really play Riven. 
Rather, you wander through 
its curious islands, picking 


up clues about Atrus and his 


troubled family by turning 

levers, reading journals, and 
solving puzzles. You're in F 
search of Atrus’ wife Cather- 
ine, who is trapped some- =” 
where in this world: Along ` 
thé way, you come upon | 
primitive, mystical, yet real- : i ` 


istic structures like the 

Walirk’ Totem (right) and 
Riveriese village pods (be- 

ow). dt of Wilich you en- jj > ae, 
qeinter on Jungle. Island. 


with all of this firepower, Cyan's crew 


The first step was to create a three- 
dimensional wire frame, a skeletal 
model of the sketched scene or object. 
While an image on paper is merely a 
collection of lines, 3-D objects are 
constructed from a mesh of thousands, 
sometimes millions, of polygons (closed 
shapes made from connected lines). But 
Cyan's designers used so many poly- 
gons in some Riven scenes—as many 
as 10 times the geometric detail of 
Myst—that it was virtually impossible 
for even their high-powered systems 
to render these images, or convert them 
from a series of lines into a picture. 
Part of the solution was to write soft- 
ware patches, but the Riven team also 
had to scale back its own lofty stan- 
dards in places, strategically using less 
detailed objects (made up of fewer 
polygons) whenever possible. 

When shading is added to cover the 
polygons, the wire frames come to life. 
The trick to making them seem real is 
in applying the right textures, or surface 
patterns. But stock software textures 
are often poor, or at least generic, sub- 
stitutes for reality. So the Riven team 
decided to create its own, traveling to 


New Mexico to photograph adobe build- 
ings, rock formations, weathered wood, 
scrap metal yards, and even the bones 
of dead animals. These photos were 
scanned into the artists’ computers, 
giving them a real-world palette of 
“aged” textures to apply like paint to 
their 3-D models. 

The chosen texture maps were then 
joined with other layers, including color 
maps and “bump maps" to show the 
height or depth of surface irregularities, 
like ridges in tree bark. And then there 
was the not-so-trivial matter of light. 
Applying the right amount of light and 
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Rivals to Riven: Other Hot Holiday Games 


RIVEN WON'T BE the only game beckoning you this holiday season. 
Whether you want to fly a fighter or bludgeon your enemies (so much 
for good will toward men), it's game on.—Suzanne Kantra Kirschner 


WAYNE GRETZKY'S 


3D Hockey ‘98 
Nintendo 64 ($60) 
Advanced motion-cap- 
ture makes the players 
seem very lifelike— 
especially when fights 
break out. 

: FiNAL Fantasy VII 
Sony Playstation ($50) 
A huge world and 
complex role-playing 
action make this video 
game a standout. 

BLADERUNNER 
Windows 95 PCs ($50) 
The lighting effects 
alone make this ac- 
tion/adventure game 
a winner, and when 


Saturn ($50) 


shadow to 3-D models is every bit as 
critical to realism as textures or color. 
We take for granted that the appear- 
ance of a building or a body of water 
will vary depending on how it’s struck 
by the sun, or the angle from which 
we view it. But the laws of nature do not 
exist inside a computer, so you have 
to codify these rules into a piece of 
software. Few computer games attempt 
to show realistic lighting; even Myst 
used only very basic reflections to show 
sun sparkling on the water, for example. 
Riven, by contrast, takes into account 
factors such as the depth of the water, 
the coral reefs below, and the clouds 
above. As they did with textures, the 
Riven team took the extra step of cre- 
ating its own “shaders,” or programs 
that attempt to mimic the real world 
of light, shadow, angle, and perception. 
In all, more than 4,000 carefully 
crafted still images are used in Riven, 
roughly twice the number in Myst. But 
the more obvious difference may be the 
amount of movement in Riven. It has 
nearly 3 hours of computer animation 
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you add the Blade- 
runner story line you 
cant lose. 


NBA Live ‘98 
Windows 95 PCs, Sony | aircraft. 
Playstation, Sega | 


vorite players' faces 

during game play. 

_ MICROSOFT FLIGHT 

_ SIMULATOR 98 

| Windows 95 PCs ($60) 

| Microsoft adds a 
helicopter simulator 

| to its already impres- 

| sive array of civilian 


strength by using the 


mersive environments. 


Quake II 
Windows 95 PCs ($60) 
This first-person 
shoot-em-up brings a 
new graphic reality to 
the blood, guts, and 


gore genre. 


Force in a vanety of im- 


JOINT STRIKE FIGHTER 
Windows 95 PCs ($50) 
The real Joint Strike 
Fighter may be under 
close wraps, but you 
can take this one out 
for a test flight. 
ULTIMA ONLINE 
Windows 95 PCs with 
Internet access ($60, 
plus $10 per month) 
Face off against hu- 
man opponents in 
this Internet-based 
role-playing game. 


A new technology 
called cybermodeling 
lets you see your fa- 


JEDI KNIGHT: DARK 
Forces II 


Windows 95 PCs ($55) 


| Battle with light- 


| sabers, and gain 


and digitized live-action video sprinkled 
throughout the story. 

Part of the aim was simply to re- 
place Myst's rather clunky animation 
with more smoothly operating levers, 
doors, and so on. But the larger anima- 
tion goal was to literally bring Riven's 
environment to life, primarily by en- 
dowing its peculiar animals, including 
the whale-like ^wahrk" and frog-like 
“vtrams,” with fluid, natural motion. 

Video added a new element to the 
saga: human characters. Where Myst 
showed only a few shrouded moments 
of talking heads, Riven has many scenes 
with full video sequences. Shot in a San 
Francisco studio against blue-screen 
backgrounds, the actors (including Rand 
Miller as the lead character Atrus) and 
their props were digitized, and the blue 
backgrounds replaced with computer 
graphics. But unlike nearly all such 
productions, the Cyan team created 
the computer scenes first and then 
combined the two in real time. 

Sound effects and music added the 
finishing touches. Myst got much credit 


GOLDENEYE 
Nintendo 64 ($70) 
Is there a bit of Bond 
in you? Find out in 
this movie takeoff. 


for its ambient noises, such as waves 
lapping and birds chirping. Riven has 
those, plus many more unique, fabri- 
cated sounds (often combinations of 
real-world sounds) to mimic gears grind- 
ing or animals grunting. Robyn Miller 
composed an original, eerie musical 
score with a Yamaha synthesizer linked 
to a Mac. He did it the same way many 
movie soundtrack composers do, watch- 
ing Riven’s animations on the screen 
as he wrote the music. 

Combining all of these elements and 
the work of 12 computer artists—a 
process Cyan refers to somewhat liter- 
ally as “world assembly”—was as chal- 
lenging as any of the individual tasks. 
Transitions needed to be worked out, 
interrelated puzzles to be devised, and 
an overall game flow to be charted and 
tracked. In a field where development 
time typically ranges from six months 
to a year, creating Riven took four years. 

Will there be a sequel to Riven? 
Maybe, says Rand Miller, but that’s 
“like asking a woman who's just had a 
baby if she’ll have another.” <> 
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THE U.S. AIR FORCE is celebrating its 
50th anniversary this year, but birthday 
celebrations have been marred by a series 
of airplane crashes and questions about 
the viability of stealth technology. Longer- 
range concerns include the development 
of a new generation of fighter aircraft and 
the militarization of space. In addition, the 
organization must now ready itself for new 
leadership. After four years as the secretary 
of the Air Force, Sheila E. Widnall—the 
first woman to hold the post—is resuming 
her academic career at the Massachusetts 
Institute of ‘Technology. Widnall announced 
her resignation September 9 and met with 
Technology Editor Frank Vizard that same 
day to offer her views as to where the Air 
Force is heading in the coming years. 
POPULAR Science: The Air Force is currently developing two 
new aircraft, the F-22 and the Joint Strike Fighter. Is one 
more important than the other? 
SHEILA WIDNALL: | think the balance we're trying to strike 
is the sort of balance we have between the F-15 and the 
F-16. The F-22 is a high-end, very capable air-superiority 
fighter and the Joint Strike Fighter is a lower-cost multi- 
ple-use fighter that our allies can afford. 

The time it takes to bring a new airplane into the world 
is not appreciated. The F-22 will not arrive until 2005 


[when] the F-15 will be 35 years old. Even if you ignore the 
F-22's increased capabilities, the sheer cost of keeping an 


old airframe and engine alive would be out of the ballpark. 


We continue to be plagued by engine problems. I think 
by 2005 it will be time for a transition to a new technology. 
These planes will be easier to maintain. They will deploy 
with people. They will have a smaller footprint. They will 
give us a new level of technological superiority. 


PS: There is some concern about the commitment to 
stealth technology and the maintenance required, particu- 
larly as far as the B-2 bomber is concerned. Are we sacri- 
ficing stealth for readiness? 

WiIDNALL: We are in our third generation of stealth. The 
F-117 is the first generation. The second generation is the 
F-22. The B-2 is third and maybe the Joint Strike Fighter 


will be fourth. With every 
step, this technology be- 
comes more practical. 

I think there has been a 
lot of laughter and humor in 
the press about the B-2— 
most of it incorrect. The 
B-2 does indeed fly in the 
rain. There is no question 
that it has a lot of capabili- 
ties and that it is a leading- 
edge technology. 

One of the issues that 
hasn't seen a lot of notice 
in the press is that this isn't 
just a question of maintain- 
ing [the aircraft] but a ques- 
tion of measuring what we have. We have not yet brought 
in the measuring equipment. We have under procurement a 
complement of instruments that will let us know how good 
the airplane is. If you don't have that kind of equipment, 
then you necessarily maintain a conservative maintenance 
strategy. We will be able to maintain the airplane. It will be 
able to do its mission. 


PS: Are you looking to add more В-25 for greater global 
capability? 

WipNALL: We do not have a request in for more B-2s beyond 
the 21 we have. We're trying to create a balanced force. The 
B-2 is currently the lowest priority of anything that's in 
the Air Force budget. 


PS: Let's discuss the militarization of space. The Air 
Force is reportedly developing a military space plane. Can 
you talk about how big a program this is going to be? 
WipNALL: It’s a little early to talk very specifically about 
that. It's something that is kind of futuristic and involves 
thinking out to 2025. But there is no firm program. On 
the other hand, NASA is looking at future reusable launch 
vehicles for access to space. And I believe that there may be 
requirements in common. 


PS: So will the Air Force be the Space Force in 2025? 
WipNALL: We don't know about that kind of time scale. We 
know where we'll be in 2015. In 2015, we'll be just bringing 
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the Joint Strike Fighter into being. We already know what 
the configuration of the Air Force will be in 2015. The 
military space plane is beyond that. 


PS: How important is space from a military point of view? 
WiDNALL: Space is an inherent part of the military mission. 
Right now, the assets we have in space are in surveillance, 
reconnaissance, and communications. Clearly, our first 
order of business is protecting those assets, and that raises the 
issue of controlling access to space. Another part of it is to 
deny a potential adversary the use of space for purposes 
against those assets. But not all threats are space-based; they 
are ground-based as well. Our use of space is based on the 
fact that we live on the ground; this raises issues like jam- 
ming, interference with communications, and a whole 
list of things that can happen related to our assets in space. 

These problems are still somewhat in the future. We're 
trying to gauge when these threats to our national security 
might develop. There is no near-term rush to do anything in 
space, but it is obviously a subject of concern. 


PS: Area 5l is the source of much speculation as a top- 
secret base full of futuristic technology. Some of my col- 
leagues are wondering when the press tour of Área 51 
will be arranged? 

WipNALL: A couple of my colleagues are wondering the same 
thing (laughter). 


PS: It’s striking people as humorous that the government 
won't talk about something that is commonly referred to 
in books and movies. 

WIoNALL: Yes, well, | think it is in sort of a perverse category 
(more laughter). 


PS: What kind of military technology might be crossing 
over to the civilian sector? 

WipNALL: Actually, the flow is in both directions. I don't 
think of it so much as classified and nonclassified. I had 
the experience of using the Planet 1 satellite phone that 
your magazine named product of the year [Best Of What's 
New,” 1996]. That thing worked like a charm. It replaced 
two suitcases and two airmen. 

Obviously, we use those kind of commercial capabilities. 
We use the Internet as a replacement for dedicated military 
systems for database access and information transfer. If we 
had tried to develop military requirements for a system, I 
know we would have messed it up. We now use the Internet 
to communicate with our allies—to allow our common air 
forces to communicate across a whole range of such issues 
as readiness status. The Air Force has obviouslv done a lot 
of research, and some of that stuff will pour over into the 
commercial world as well. 


PS: One technology moving rapidly into the civilian area 


is GPS navigational satellites. But is it safe to say that the 
military is not entirely comfortable with this development? 


WibNALL: We're actively considering the whole issue. We're 
committed to making GPS the world standard for naviga- 
tion. But within an area of conflict, we're concerned about 


how GPS might be used. 


PS: Can GPS be used against the United States militarily? 
WiDNALL: In its current form, it could. A technology called 
selective availability restricts the accuracy to about 150 feet, 
but as we move toward removing selective availability, the 
signal will become more accurate. We need to develop a 
solution to that problem. 


PS: With the creation of the 609th Information Warfare 
Squadron, the Air Force has taken the lead in combating 
attacks on military computer systems. How big a concern 
is this to you? 

WibNALL: It's important. Obviously, we're focusing on defense 
in the early stages. Our computers are under attack by 
hackers—although I notice probes go down around college 
finals so I think a lot of it is what I would put in the cate- 
gory of "hack." But on the other hand, there are some se- 
rious efforts to gain information from the Air Force. And 
we do take this seriously. So there is an effort under way 
to build firewalls and other defensive systems. 


P5: There is an increasing interest in the use of lasers by 
the military. One use is for communications. 

WibNALL: Lasers have а lot of channel capacity. As bit car- 
riers, they are pretty impressive. 


PS: Another use is as a weapon. The Airborne Laser (ABL) 
is a recently announced project in which a 747 aircraft is 
equipped with a laser-firing system. A test is scheduled 
for this year. How does the ABL program look so far? 
WIONALL: From a technology point of view, we've learned a 
lot about the use of lasers in the atmosphere through 
ABL. I think we have a well-defined program. We wanted 
the system developed without artificial constraints in 
terms of size and weight. We’re going full speed ahead to 
get the prototype developed. And I think we'll find that 
even the prototype has a military utility. 


PS: What is the future of pilotless aircraft, either for re- 
connaissance or combat missions? 
WIDNALL: We're learning a lot about that. We already have 
a small vehicle called the Predator that flies at low altitude. 
It's giving us important information. Others are in the 
early stages of development. We'll go one step at a time. 
At the same time, the U-2 will be with us for a while. 
That's a fairly old airframe developed in the Cold War 
that now is coming back into its own. [Editor's note: The 
U-2 can fly at an altitude of 90,000 feet. It made headlines 
in 1960 when one was shot down over the Soviet Union.] 
It's really invaluable in surveillance. І guess we never 
actually stopped flying it. But now we're able to put more 
capable sensors on it. The basic concept is sound. <> 
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to make jets as 


BY 2010, THE SKIES above the 
United States may be filling with 
new high-performance personal air- 
planes—safe, quiet, and comfort- 
able; easy to fly; and priced in the 
low six figures. They would be 

© built in the thousands per year, 

^5 -like luxury cars, whisking their 
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2 This might seem to be a fantasy 
= when there isn't a jet available to- 
im day that costs less than $2.5 million. 
E Ви when the people sharing this 
_ dream include NASA administrator 
M Dan Goldin, artist-designer Burt Ru- 
tan, and Sam Williams, the acknowl- 
` edged leader in small turbine engines, 
the idea must be taken seriously. 
~ Most of the smaller private air- 
planes being built to- 
lay— piston-driven 
single- and twin- 
engine models, priced 
between $600,000 and 
slightly more than 51 
million—are techno- 
logical throwbacks to the 
1940s. Using computer 
technology, ali lost anyone can 
` A design a lighter, cheaper, more 


77 efficient airframe dnd outfit it 
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with modern electronics. But the big 
stumbling block has been the engine. 
The air-cooled, horizontally op- 
posed piston engines in use today 
are heavy and noisy, and burn ex- 
pensive high-octane fuel. But small 
jet engines are inefficient, small 
turboprops—basically jets coupled to 
propellers—that are complicated to 
manufacture and are too expensive. 
This is why the Williams V-Jet 
П, built by Rutan to Williams’ re- 
quirements, is so important. The 
V-Jet Il is not designed for produc- 
tion, but as a testbed for a new 
Williams engine, the FJ X-2. Devel- 
oped with support from NASA and 
Williams’ suppliers, the ЕЈХ-2 deliv- 
ers 700 pounds of thrust from a 14- 
inch-diameter, 100-pound package. 
The V-Jet H shows what the 
new engine makes possible. The 
airplane, which now flies with an 
older set of engines while the FJX- 
2 is being finished, has a tadpole- 
shaped body, with a roomy six- 
person cabin and a slender tail. 
The forward-swept wing is natu- 
rally stall-resistant, and its main 
spars pass behind the cabin, not 
underneath it, reducing total frontal 


area and drag. 


Compressor 
Radial 
Turbine 


Exhaust 
mixer 


In a conventional twin-piston 
aircraft, an engine failure is dan- 
gerous because the asymmetrical 
power from the live engine will 
cause the plane to vaw and roll, 
and possibly enter a spin. The V- 
Jet's engines are so close together 
in the tail that the asymmetrical 
forces are barely perceptible. The 
engines are far away from the cabin, 
reducing noise. Additionally, the 
body shape and inlet location have 
been ingeniously selected to toss 
birds over and away from the engines. 

Turbofan power, used in today’s 
airliners, allows the jet to cruise at 
35,000 feet or above—a quantum 
jump in performance in this class, 
allowing the airplane to flv over the 
weather rather than bump through 
it. The new fan engine will be much 
quieter than the piston types, because 
most of the latter’s noise comes from 
the propeller. On approach, noise 
from the V-Jet II reportedly will be 
indistinguishable from common 
urban background noise. This will 
help keep smaller airports open and 
reduce the pressure for curfews. 

But none of this would be of any 
use if the engines cost half a million 


dollars or more, like today’s jet en- 


Fan Small Power Pack 


THE FJX-2 engine provides 700 
pounds of thrust from a 14- 
inch-diameter, 100-pound 
package. It will give small 
planes the same performance 
capabilities as large airliners 
that cruise above 35,000 feet. 


Are Propellers Obsolete? 


EVEN IF JETS become stan- 
dard for many personal air- 
planes, NASA sees a place for 
smaller propeller-driven air- 
planes for training, and is 
supporting development of 
a new 200-horsepower en- 
gine. It should be lighter, 
more efficient, and less 
costly to maintain than Horsepower for horse- 
today's engines—including power, Zoche's engines are 
the FJX-2—and it should run lighter than spark-ignition 
on jet fuel rather than four-strokes, and have less 
high-octane gas. than half as many parts. 
Ironically, an engine that  Zoche's 300-hp engine, an 
meets all of NASA's goals eight-cylinder air-cooled 
has been available for sev- ^ radial, is due to fly next 
eral years. Entrepreneurial year on an Extra 300 aero- 
engineer Michael Zoche has — batic airplane, wrapped in 


ity and weight. It's also 
good at providing continu- 
ous power—auto engines, 
by contrast, have a high 
power-to-weight ratio but 
don't run anywhere near 
maximum power except 
when accelerating. 


a lot of power for its capac- _. 


created a family of valve- 
less two-stroke diesel en- 
gines, ranging from 70 to 
300 hp. Two-strokes have 
long been considered too 
heavy for aircraft use, but a 


a neat reverse-flow cowling 
of a type last seen on a World 
War II-era Fw190 fighter. 
But Zoche is German and 
ineligible for NASA funding. 
NASA is supporting the new 


highly supercharged two- Teledyne Continental CSD 
stroke is different. Two su- 283, also a two-stroke 
percharger stages—one diesel with two stages of 
driven mechanically and the supercharging (mechanical 
other by an exhaust tur- and turbo). A liquid-cooled 
bine—blow high-pressure flat-four with exhaust 

air through the cylinder, valves, it is not quite as 
scavenging the burnt gases — radical as the German en- 
and improving power, effi- gine. The CSD 283 should 
ciency, and emissions. The бе flying in late 1999 if 
engine runs at a high over- — development plans stay 

all pressure ratio, producing оп schedule.—B.5S. 


gines. The ЕЈХ-2 is expected to cost "in the tens of 
thousands of dollars," says Williams. 

such engines are Williams' life work. After a stint at 
Chrysler, Williams formed his own company in 1955 to 
prove that small, inexpensive turbine engines did not 
need to be short-lived, high-maintenance fuel piglets. 
Fifteen vears later, Williams Research was still so low- 
profile that it did not have an entry in Jane's, the bible 
of aeronautics. But by the mid-1970s, Williams' F107 
turbofan had made the Pentagon's new long-range 
cruise missiles possible, and the companv was on its way. 

There is no magic in a Williams engine. Williams’ 


philosophy is to use the smallest possible number of effi- 


cient parts, designed so that they can be made very pre- 


100 


The tadpole-shaped V-Jet II will be a testbed for 
the new Willlams FJX-2 engine. 


cisely in highly automated processes. Internal frames and 
combustors are complex one-piece castings, rather than 
the multipart components of most engines. The com- 
pany was an early adopter of high-speed machining, using 
cutters spinning at 20,000 rpm to machine thin-walled, light- 
weight parts from solid metal. 

The FJX-2 builds on engine technology the company 
uses in the manufacture of the ЕЈ44 engine that powers 
the Cessna CitationJet and other business jets. For instance, 
the fan used in ЕЈ44 engine arrives at the company's Og- 
den, Utah, plant as a rough pancake of forged titanium 
alloy. A five-axis machine carves and mills it into a complete 
fan—blades, hub, and all. The gleaming, Swiss-watch-pre- 
cise result, the only one-piece fan of its size (24 inches in 
diameter) in the industry, would not be out of place in a 
collection of modern art. 

The secret is not only designing and manufacturing 
complex parts, but doing so inexpensively. The tools that 
make the FJ44 fan are monitored by computers, which 
measure cutter wear, tolerances, and other parameters. 
Graphic displays compare the actual numbers to design 
levels and tolerance limits; the machinist can see whether 
any variations are long-term trends or sudden excursions. 
The result is that the parts can be made very precisely, with 
very little scrap or re-work. 

The development of the FJX-2 is even more amazing, 
because the ЕЈХ-2 will be half the size of the F]44. Details 
of the ЕЈХ-2 are secret —N ASA has invoked the 1959 Space 
Act to protect its commercial programs from competitors— 
but the engine will certainly have a one-piece fan, using 
advanced swept-blade aerodynamics. A NASA model sug- 
gests that the FJX-2 will have only one compressor stage 
and one high-pressure turbine stage, using efficient, rugged 
centrifugal rotors. 

The usual mechanical accessory drive and gearbox may be 
replaced by an electric starter-generator mounted directly on 
the engine shaft, thereby reducing the number of parts used. 

The first FTX-2 should run in about a year’s time. 
Williams and Rutan intend to fly the engine on the V-Jet 
П at the Oshkosh, Wisconsin, air show in 2000, and a 

certified engine 
could be avail- 
able by 2003. 
Other airplane 
manufacturers 
are involved— 
they include 
England's 
Chichester- 
Miles, a new 
start-up that 
will use the en- 
gine on its eye- 
catching Leopard business jets, and VisionAire, which is 
looking at an aerobatic tandem two-seater for everyone 
who ever wanted to be a fighter pilot. > 
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IF YOU THINK 
MAKING $25, $45 OR 
EVEN $65 AN HOUR 
IS IMPOSSIBLE 
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John had a job that was O.K. 
But his paycheck was always gone 
before he cashed it. That all 
changed when he sent 
for his free Lifetime 
Security Kit from Foley- 
Belsaw! Today, he gets a 
big paycheck and it lasts 
a lot longer. He's living 
good ... he makes more 
money, loves his job, 
and can afford to buy his family the 
things they want and deserve. 

His friends always ask, "How did 
you do it?" He tells them, "The free 
.. Lifetime Security Kit. It 

Ae IN gave me all the answers 
Ш | was looking for — 
and more!" 
We'll Show You How! 

It'll answer your questions too! 
Whether you want to start a busi- 
ness of your own or just want to 
make extra money in your spare 
time. It shows you how to do it in a 
1 Locksmithing. Millions of Ameri- 

cans demand greater protection. 
Cash in on a growing field and charge 
$25 an hour. 

Small Engine Service & Repair. 
With more than 65 million small 
engines in use today, you can make $45 

in half an hour for simple tune-ups. 

Saw & Tool Sharpening. Ninety 

cents out of every dollar is cash 
profit! Pocket $18 to $35 an hour 
running machines that do the work. 

VCR Cleaning & Repair. 

Troubleshoot and repair 
VCRs and charge $65 for 


simple cleanings. 


Computer Repair, Maintenance & 


Upgrade. Service computers as a 
highly paid technician or run your own 
profitable repair business. 

T V/Satellite Dish Repair. Service 

the wave in entertainment. Make 
top dollar installing and repairing 
satellite dishes and the super-popular 
mini dishes. 

Gunsmithing. Skilled gunsmiths 


Y 


field you enjoy. It even tells you 
how to make good money while 
you're training at home, in your 
spare time. 

So if you thought 
making $35, $45, 
even $65 an hour 
was impossible, think 
again. The free 
Lifetime Security Kit 
will start you in the 
right direction, just like it did 
for John. 

Choose From 14 Fields 

Look over the 14 high- 
paying fields below. Choose 
the one that's right for you 
and send or call for your free 
Kit. We'll rush it to you by 
first class mail. 

Remember, the Kit is free 
and you're under no obliga- 
tion and no salesperson will 
ever call. Don't put it off any 


longer! Call Today. 


Fill in and mail coupon below or 


CALL Toll-Free 
1-800-487-2100 


to receive Income Security Kit 
free by return mail. 


Professional Woodworking. Build pay as a trained commercial or residen- 
J over $3,000 worth of valuable 
furniture while you learn! Create heir- 
loom-quality pieces and save thousands 
on your own repairs. 
Upholstery. As furniture prices rise 
апа quality noticeably decreases, it 
makes good sense to pursue a career in 


upholstery. 
10 Vinyl Repair. Just a few 
days’ practice and you're 
ready to do repairs for cash. It’s 
easy and the demand never ends. 
1 Electrician. Enjoy endless 
opportunity, security and top 


12 PC و‎ Employers want 
word processing, spreadsheet and data 
base applications. 
1 Computer Programming. Skilled 
programmers are in big demand. 
Secure your future. Learn computer 
languages and programming skills. 
Computer Networking. Fast- 
paced America depends on 
efficiency. Companies pay network 


for a more efficient office. 


= Foley-Belsaw Institute 


6301 Equitable Road * Kansas City, MO 64120 


Please Check Only ONE of the Following: 


-1 YES! RUSH ME A FREE INCOME SECURITY KIT 

J Locksmithing 13029 2 Professional Woodworking 43773 
У Small Engine Repair 52905 ÛJ Upholstery 81443 

J Saw & Tool Sharpening 21841 Û Vinyl Repair 71373 

C VCR Repair 62726 lJ Electrician 95302 

> Computer Repair 64627 Ы PC Specialist 38276 

Û TV/Satellite Dish 32498 1 Computer Programmer 35445 

J Gunsmithing 92529 1 Computer Networking 39263 


charge up to $50 an hour for Name 
repairs. Work part-time, full-time or Street 
open your own shop. City State Zip 


tial electrician in this fast-growing field. 


people with computer skills. Learn 


techs great money linking PCs together 
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BO ¢ > | THE RAPID EVOLUTION of today's sport- 
A. 4 | utility vehicle would have made Darwin him- 
| self proud. The trek from military reconnais- 
| sance vehicle to suburban mall-crawler has 
surely been as great a jump as the long leaps 
-” lizards took out of trees to grow feathers. 
>. The sport-utilitv's origin saw a sturdy body 
С 65 dropped on a shortened pickup chassis. Today, 
a raft of interior features, pressure for a more 
и! secure ride, and even latent interest in im- 
proved fuel economy have resulted in a new 


; generation of so-called car-like sport-utilities. 
The car-like sobriquet involves not only 
| ride and handling; the approach affects the 
basic structural design, which owes more to 
а passenger-car chassis than to any pickup 
truck. With unit bodies and 
By D gn McCosh independent suspensions, 
the likes of the new Honda 
CRV, the Subaru Forester, and the Tovota 
RAV4 have passenger-car alter egos. They 
tiptoe off-road, aided by improved ground 
clearance and four-wheel drive. Car-like 


amenities also are an issue, and the trend is to "I. | "s 
expand carrying capacity and interior room, even in compact sport-utilities. A 
To explore how well the new generation of small, passenger-car-based | 
SUVs handle winter weather, we took a 500-mile round-trip with the CRY, 
Forester, Kia Sportage, and RAV4 through Michigan's lower peninsula, 
across the Mackinac Bridge, to a test track maintained for winter test- 
ing by IT T's Automotive division, a manufacturer of antilock brakes. 
There, we had a varietv of groomed surfaces to simulate icy, snow-cov- 


& a di 


ered roads in combination with bare pavement—typical winter driving 
conditions. Later, we ran the quartet through a full dry-track sequence 
to test their abilities on drv roads. 

The absence of serious off-roading in this itinerary is based on the 
notion that slippery conditions, including ice, snow, and partially dry 
pavement, are encountered far more often by the average motorist than 
are deep mud holes, boulders, or the occasional stray rhino. More seri- 
Aue ты ! ously, it is the sudden transition from slippery to dry that upsets any car 
` چ‎ T in the winter, particularly when braking or cornering. The ability to 
А. 2d | TS E keep a vehicle pointed where you want to go is paramount when trac- 
5 es i tion becomes dubious. 

e "Ty Los d The culmination of our winter testing came in back-to-back runs 
| around a circular track covered in packed snow in order to get some feel 
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Keeping a vehicle pointed 
where you want to go IS 
paramount in dubious traction. 


for basic stability and ease of recovery 
from a slide on snow. Here came a 
cautionary note that is underscored 
on snowy winters every year. A long- 
wheelbase vehicle, such as a full-size 
sedan, with a low center of gravity, 
front-wheel drive, and weight distrib- 
uted evenly fore and aft, generally is 
the most stable and easiest to recover 
in these conditions. Small SUVs often 
score low on all these counts. 

Theoretically, front-wheel is the 
preferred drive on slippery roads, be- 
cause the driving torque on the front 
wheels makes them lose traction first, 
so the car simply plows straight ahead, 
when a rear-drive car would be fish- 
tailing. But with four-wheel drive en- 
gaged, the effect is neutralized. The 
predominately front-wheel-drive vehi- 
cles—the CRV, Forester, and RAV4— 
in fact seemed to have little advantage 
on the circle over the basically rear- 
wheel-drive Sportage. All experienced 
difficulty recovering from the start of 
a slide, a tendency we attribute to the 
short wheelbase. 


KIA SPORTAGE 
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With four-channel ABS, Toyota’s RAV4 
is adept at braking on combinations 
of icy and dry surfaces. Full-time four- 
wheel drive adds traction in snow. 


This new generation of sport-utility 
makes few claims of extensive off-road 
capability. ‘Typical is the RAV4. The 
basic specifications, particularly the 
7.5-inch ground clearance and short 
overhangs, are at least in the same ball- 
park as other sport-utilities, but the 
suspension is independent, strut-type, 
at the front. Coil springs and a double 
wishbone, with control arms, are at the 
rear. [his setup is reasonably respon- 
sive, with the independent action en- 
suring a level nde, but it also means that 
the actual ground clearance is reduced 
when any individual spring is com- 
pressed—the main reason why serious 
off-roaders prefer a solid axle over in- 
dependent suspension. 

There also is a substantial difference 
in critical clearances between the two- 
and four-door models. The shorter 
wheelbase (86.6 inches, compared with 
94.9 inches for four-doors) of the two- 


TOYOTA RAV4 
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door version is accompanied by a 
slightly higher ground clearance and 
significantly improved entry and de- 
parture angles. We tested a four-door. 

The RAV4's drive system is adapted 
from a series of full-time 4WD Toyota 
models. Its origin is a front-wheel-drive 
transaxle; many sport-utilities are based 
on front-engine, rear-drive truck com- 
ponents. (The 2WD version is front- 
drive). The rear axle on the 4WD RAV4 
is driven through a multiple clutch. 
The clutch on the automatic trans- 
mission model feeds torque to the 
rear wheels after the front wheels be- 
gin to slip. (Manual versions use a 
manual differential lock.) 

The key feature to this setup is that 
the front wheels slip first. In snowy 
conditions, this helps prevent the rear 
end from wagging. It's also engaged 
full-time, which means you never have 
to think about disengaging it on dry 


The Kia Sportage's part-time four-wheel- 
drive system aids traction when engaged. 
Handling is stable and predictable when 
the going gets slippery. 
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pavement. The engine is a free-revving 
but relatively low-torque 120-horse- 
. power 2,0-liter 4-cylinder power source. 
The RAV4's best characteristic is its 
sporty handling. The full-time 4WD 
keeps the driving torque balanced, with 
enough front-wheel bias to make spin 
recovery relatively easy on the snow- 
covered test track. The RAV4 utilizes 
a G-sensor to enhance the perfor- 
mance of antilock braking with full- 
time 4WD. (Four-wheel ABS is also 
used in the CRV and Forester; the 
Sportage relies on rear-brake-only ABS). 
Dry-pavement braking was excellent, 
as were the numbers on the difficult 
split-friction-coefficient braking. Be- 
cause the latter measures the ability to 
prevent spinouts when one wheel is on 
ice and the other on dry pavement, it's 
particularly important in icy weather. 
At first glance, the Honda CRV 
seems like a me-too version of the 


HONDA CRV 


RAV4, an impression that quickly dis- 
appears under closer scrutiny. 

While Honda's entry, like Toyota's, 
is car-based, the CRV is considerably 
larger, particularly in useable passen- 
ger and cargo volume. Its suspension 
is the Honda standard: coil springs 
with control arms front and rear. The 
engine is a 2.0-liter 4-cylinder produc- 
ing 126 hp, with a slight torque edge 
over the RAV4. 

The approach to 4WD represents 
a significant difference between the 
two vehicles, however. The CRV has 
an unusual, automatic part-time 4WD 
system that uses the speed differential 
between the front and rear axles to 
drive the hydraulic clutch that engages 


DECEMBER 1997 


the rear axle. This means the vehicle 
is basically in two-wheel drive until the 
front wheels begin to slip; then, the rear 
axle engages. 

This action means a basically under- 
steering car, arguably a safe approach 
that reduces the probability of spinning 
out when the throttle is applied under 
slippery conditions. There is, however, 
some loss of steering response and less- 
ened ability to control the attitude 
of the car with the throttle— 
the front end simply plows 
to the outside of a corner. 
On dry pavement, the 
drive system brings 
understeer, with body 
roll allowing some 
air to appear 
under the 
inside rear 
wheel in 
the slalom. 


With the Subaru 
Forester's (above) low 
seats, you'll feel like 
you're in a car; full-time 
four-wheel drive helps 
provide sure handling 
in wintry conditions. 
The on-demand me- 
chanical four-wheel- 
drive system on Honda's 
CRV (left) helps trac- 
tion, though off-road 
capability is limited. 
The low floor and 

high roofline mean 

a roomy interior. 


Honda advertises 8.1 inches of 
ground clearance for the CRV, but the 
vehicle's low point is a portion of the 
exhaust system. This, combined with 
relatively soft springs, means even less 
off-road ability than with most SUVs. 

The Subaru Forester is perhaps 
the most car-like of this group. Its 
origin is the Impreza chassis, and it 
utilizes most of the four-wheel-drive 
features Subaru has developed so suc- 
cessfully in its cars. 

The Forester adapts the flat-opposed 
2.5-liter 165-hp engine common to the 
Legacy station wagon. Thus, the en- 
gine and drivetrain setup that results 
is both low and symmetrical. The fore- 
and-aft layout of the flat engine pro- 


vides full-time 4WD via an automatic, 
constantly engaged clutch that con- 
tinuously alters the torque provided to 
the rear axle. The torque balance is 
determined via wheel-speed sensors 
front and rear. Power distribution with 
this system is excellent most of the 
time, with the vehicle nearly neutral 
under power. 

The 7.5-inch ground clearance of 


SUBARU FORESTER 


the Forester is about the same as the 
RAV4’s, and the strut-type suspension 
offers the same benefits and draw- 
backs—good ride and handling versus 
less-than-optimum off-road capability. 
The additional height of the Forester 
compared to a conventional station 
wagon also produces some additional 
body roll and unwanted rear-end tail- 
wagging in the dry slalom. The low 
seating position inspires confidence 
in the snow, but this is still a relatively 
short-wheelbase SUV, which demands 
a cautious approach. 

Though styling cues lrke the tallish 
roofline and blunt grille bespeak a 
sport-ute, getting a strong sense of what 
distinguishes the Forester as an SUV 
rather than a station wagon is difficult. 
Being a hybrid, the Forester is by far 
the quickest in the group— due to the 
power output—and feels the least like 
a truck on the road. 

Amidst a lineup that's attempting 
to redefine the breed, the Kia Sportage 
is something of a throwback. It has a 
full frame; the suspension is indepen- 
dent in front but solid axle on coil 
springs at the rear; and the four- 
wheel drive is a manually actuated 
part-time system. 


105. 


[dle (dBA) | 
60 mph (dBA) 
0-60 mph (dBA) 


City/highway (mpg) 


Valves/cylinder 
| Power (hp @ rpm) 
127 @ 4,000 
5-speed manual 


Strut-type, coil springs. 
Vented disc/disc, 


ptings Rigid axle, coil springs, 
Vented disc/drum, 
power assist 


Wheelbase (in.) 

Length (in.) 

Width іп.) 

Height (in.) 

Curb weight (lbs.) 
F/r distribution (%) 
Headroom (fr in.) 
Legroom (f/r in.) 
Shoulder room (f/r in.) 
Passenger volume (cu. ft.) 
Cargo volume (cu. ft.) 
Fuel tank (gal.) ; TT 158 

Jual. Driver, with auxiliary | ЕТ" 

knee bag 


Airbags 


5i de-impact protection 
| Child door locks 


$19,190 _ 
$23,685 


$16,420. 
$17,969 


Base price 
$21,045 


Price as tested 


Major options Automatic transmission, Air conditioning, $900; S equipment, $3,500; AS and aluminum - 
251,050; air conditioning, ^ stereo radio, $400; leather upholstery wheels, $1,000 
$985; ABS, $590; cruise | roof rack, $185; | 
control, $290; stereo floor mats, 564 
radio, $190 

KIA SPORTAGE 
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All this comes with the lowest price 
in the group. The Sportage also demon- 
strates the benefits of simplicity. It's a 
straightforward approach to a small 
sport-utility with a good driving posi- 
tion and an uncluttered interior. 

The engine is a 130-hp 2.0-liter 
4-cylinder. The rear-axle-only ABS 
produced longish stopping distances, 
against a fleet equipped with four- 
wheel ABS, on combinations of dry 
and icy pavement. 

The suspension, tuned by Lotus 
Engineering, offers a reasonable ride, 
while the solid axle locates the 
wheels in hard cornering. The soft 
springing produced substantial body 
roll in hard cornering in the slalom, 
however. Engaged, the 4WD system 
is predictable in slippery conditions, 
if anything providing a more secure 
feel than the automatic all-wheel- 
drive systems used in the other three. 

The transition to car-like sport- 
utilities ultimately ends up altering 
the focus of a vehicle that started out 
life as a rough-and-tumble workhorse. 
Realistically, the benefits of a lowered 
floor made possible by the unit body, 
and the improved ride with indepen- 
dent suspension, fit well with the real- 
world tasks SUVs are asked to perform 
daily. The low and variable ground 
clearance isn't a major drawback. 

The Sportage takes the road least 
traveled, as a simple, solid unit at the 
lowest cost. The RAV4 is the sporti- 
est, and most fun to drive. It's lacking 
mainly in interior room. That's where 
the Forester and CRV stand out. 

The low bottom-end torque of all 
of these vehicles, and the independent 
suspension on three of them, make 
serious off-roading an iffy proposition 
at best, but the solid axle of the Sport- 
age enhances rock-climbing, while 
the RAV4 manages to sustain its 
ground clearance at an adequate level, 
despite the independent suspension. 

The CRV's modern approach to 
interior design—and its load of stan- 
dard features in a single model— 
makes it the most ingenious and 
appealing of the lot. It's a vehicle 
that is pointing the way for mall- 
crawlers of the future. Ф 
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Lifetime guarantee? What do you think this 1s... 
5 » 
GM Goodwrench Service Plus!? 
If it were, you'd get a lifetime guarantee on parts and labor. 
Plus up-front pricing. Plus courtesy transportation. 


For the select GM Goodwrench Service Plus dealer 
near you, call 800 96 GM PLUS. 


ET 
Goodwrench 


The Aud means better. 


See dealer for details of limited lifetime guarantee on select parts and labor 


151997 GM Corp. All rights reserved. 


www.gmgoodwrench.com 
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Russian astronomers fold 
super-power reflecting scope into 7% — 

The world's most powerful telescopes use giant reflecting mirrors to fold 
the light path, so they can range billions of miles to the very edges of the 
universe. Astonishing new Cat-Scope not only miniaturizes these celestial 
explorers, but folds the light path twice, You enjoy the power of cannon- 
sized scopes in the palm of your hand! 

Enormous 16x magnification and superb low- light performance. 
Study rock formations on the moon, or read lips through a window far 
away. Oversized objective lens and precision coated lens system give you 
hairline definition. Focus from infinity to as close as 10 yards! Rubber 
armor-coating takes the abuse or moisture that lesser scopes can’t. 

Boating, nature study, astronomy, hiking, concerts, or sports events — the 
release of top-secret space-race technology now gives you unequalled 
observation and surveillance power. At a fraction of its true value. 


E Dual Reflecting Rubber-Armored 16x Cat Scope 


Welcome to the machine. 


Machine Watch, touch the secret release 
button. Gleaming pistons push and 


closed, and it's protected from dust and 
impact. Quartz action is ultra accurate. 


and any cyborg you meet. 


т Machine Watch Ш, 
#0340-M $39.95 


To access the time on our newest 
and the cover raises. Click it 


it and enjoy the compliments 
receive — from men, women, 


Not only tells you when your 
calls are monitored - jams the 
listener device, too. Even 
stops recorders cold! 


Competitors listening in on 
business calls. Investigators 
eavesdropping on calls. 
Couldn't happen to vou: 
Consider this: pnvate 
detectives report a banner 
year. Technology outrunning 
privacy. Even the government 
can legally tap your phone. 
Why be next Teleguarder takes 
à quantum leap beyond ordinan tap 


Anti-Lime 
Cutting 


detectors. Not only alerts you to bugs, it jams them to oblivion! For 
instance, if an automatic machine is taping your calls, Teleguarder turns it 
off. Bugs, taps, even extensions are rendered inoperable. Installs in seconds. 
Click in the modular connectors and then ignore it, Completely automatic, 
insuring that your calls are private, and frustrating all would-be listeners. 
[n this day and age of lawsuits and competitive business practices, 


#BC-600 $89.95. 


Weighs just 13.6 oz. Measures 7.25" x 2.125". Complete with lifetime warranty. 


Unauthorized 
Dialing 


This is the world’s best, bar 
none. Click the switch - no 
whine, no vibration. Just the low 
purr of a powerful engine. As you 
shave you'll experience something 
totally new: 

À two-day growth melts away with 
no pull, no scrape, no effort. This totally 
effortless shave is brought to you by the 
world's first combined horizontal and 
rotary cutting system. The ultra-tech 
honeycomb cutter hides in an astonishing 
40-micron thin platinum-coated screen. 
Your skin is protected at every angle, yet 
whiskers seem to be forever gone. 

Use it corded or cordless. New hybrid 
batteries charge fast, plus have longer life 
for on-the-road shaves, LCD shows 
power reservoir, Irimmer even slides 
out for mustaches or sideburns. Take 
one out for a test shave. Your 
old shaver will begin to look like 
a rusty trowel. 


E The Grundig Roltronic Shaver, #GR-2010 $959.95 


Complete with mirrored travel case, for on-the-run shaves. Look your best anywhere. 


Satisfaction Guaranteed or 


From German engineers why take chances? Teleguarder costs you far less than the price 
the Porsche Turbo of of being overheard, 
aedi а | ! | т 
electronic shavers. Teleguarder Privacy Controller #CL-208 $119.95 -— 
Privacy 


Take back control of 
your telephone. 
Tele-Screen™ Phone 
Protector eliminates 
unwanted calls. Harassing 
calis, sales calls, any call you 
wish. Incoming calls are 
greeted by a voice prompt: 
“Thank you for calling. Please 
enter the four-digit pass-code." 
Your phone rings only if 
you've previously given the 
caller your personal code. 
Voice prompt repeats. If no 
code is entered, the caller is 
disconnected! Use the 
keypad to change the code, 
or de-activate the unit. Also 
secures fax and modem lines! 


E Tele-Screen™ #TS-300 $44.95 


Installs easier than an answering machine, with its own AC power pack. Rings once 
to let you know it’s working. Lets un-Telescreened extensions still ring. 


Your Monev Back. 


World's first radar detector 
and laser/radar scrambler 
all in one! Renders your 
| car aae 


You can't catch 
what you can't see! 
Let's face it. Even crusing at 5 
or 8 mph over the limit can make the best of us 
check our mirrors. Now new detection/scrambling power 
makes speed-traps near obsolete. Tests proved it: the Phantom alerts you to radar up 
to 4 miles out, and turns the signal to useless trash. Lasers? Phantom transmits I.R. 
beams to eliminate your image. Because Phantom is a passive system, it's completely 
legal in most areas! And it's also a complete detector. Indicators tells you type and 
range of police equipment. Adjust for dark, mute, city/hwy, and sensitivity. X, K, Ka, 
and VG-2 protection. Complete with warranty, windshield mount and power cord. 
So effective, if you ever get a ticket the manufacturer will pay it for you! 


become part of a sky borne adventure. 
1/12 scale Neoflite soars, dives, and banks. right from the ground! 
Quick control response is like real 


Control Your Own Plane. 22 Be 
Experience The Thrill Of Flying. — ا‎ А 


Power up the big 34" span Neoflite and Plane comes fully equipped, ready to 
roar, right out of the box. Unlike 


other radioplanes, taxtes and takes off 


Е The Phantom Detector/Jammer Device, #RP-200 $299.95 


piloting, even for beginners! Electric drive is easy starting. Radio control is 
2 channel, operates rudder and elevator. Powers up (even glides), and 
withstands rough landings! Best of all, 60 day crash warranty covers your 
losses! Complete with rechargeable battery, car lighter quick charger, and easy 
instructions. Order now and receive “Flight School" video absolutely free - a 
$14.95 value. Class was never such a blast! 


E Neoflite Sky-Racer™ Radio Controlled Plane #10731 $149.95 


Measures just 4" x 4" x 1.5" Н. Certain restrictions pc on ticket rebate program, to insure you do not 
intentionally drive recklessly. Drive responsibly. No device will save you tickets (or worse) if you drive 
foolishly. If you're going 90mph, an officer hardly needs a radar gun to catch you, 
His eves well do. Not available w here proluinted by 


Let our gung-ho German Shepherd 
guard your house 24 hours a day - with 
radar technology! 

Meet Spike. This breakthrough in security utilizes 
the same advanced technology of police radar 
systems. Plug Spike into any AC outlet. 

By your door. In your bedroom or garage. 
Ice, shop, or barn. When 
ement is detected, even through а 
lor window, Spike lets rip an angry 
snarl, growling into ferocious barks, 

louder and louder as movement comes 

closer. As the intruder backs off, Spike 
kd with less intensity — sounding 
ompletely real the whole time! 
Tntruders are long gone. 
Spike's radar-enhanced 


mm 
i 


‘Tell һег-4 
thausand words 
without making a 

pound 


She opens the velvet box. Sparks of 
blue dance off each facet. She smiles, 
holding it in the light. Taking it out, she 
turns, her hands rising, whispering for 
you to fasten the catch. You realize it's 
going to be a great day! The 6 Carat 
Blue Topaz. Pear shaped and exquisitely 
cut. With 5 single diamonds. 14k gold 
chain. A remarkable gift. 


Е The 6 Carat Blue Topaz Pendant 
4975-6 $199.95 $89.95 
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electronic eves cover a full 20 foot by Complete with 

90° range, perfect for any room or МӘННЕН 
. entrance way. And with no dog үз ийсе 

“food, obedience class or vet bills. PE TN 


Institute. 


Now that’s one loyal watchdog! 


Bi Spike™ The Electronic Watchdog, #RD-6000 $99.95 


We know security is important, and you may want more than one Watchdog 
guarding your home. Take advantage of this special offer: get additional 
Watchdogs for just $79.00 when vou order now. 

— Е 


Unlike less sophisticated designs, Spike's intensity-climbing growls and barks are recorded onto an 
actual 16 bit voice chip, relayed through bis hi-fi speaker array, Every time he protects your home 
and family, he sounds so real you'll want to pet and reward bim! Measures just 7.5" x 5.5" x 5" 
for easy transport anywhere. 


TOOLS, GIFT: | І-ТЕСН ACTION GEAR 


ne ac 
Mex US от co For Instant juin Express Delivery, Call Toll-Free тЕс;, 
ede? — Sita 
WW: Aa 0 
1806: 732.9976 DU 
> sont өз м 
24 Hour Credit Card Order Hotline UAR NS 


or send check/money order to: 
The Edge Company • P.O. Box 826-P$1997 • Brattleboro, VT 05302 
Add $6.00 FedEx shipping and insurance per item, $9.00 each additional item. 


Ente cate 3 


Every item yeu buy is backed up by our iron-clad, no-risk guarantee. You will be completely satisfied or your money back. 


Tie ie: Tur = the "Нез cifts: taal- and нпісне stuff in the werld. New fer a limites time: sall fer a free issue! 
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Toilet bowls, water-saving, May, p. 50 

Torchiere lighting to replace halogen, Oct., p. 41 
Water heater, faster, Nov., p. 67 

Window blinds, automated, Sept., p. 56 
Window blinds, solar, Mar., p. 39 
Miscellaneous 

Energy Star Labels, Dec., p. 30 

Home buying made easier with remote sensing, 
Nov., p. 68 
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Science & Technology 
Newsfront 

Aviation and Space 

Advanced Earth Observation Satellite failure, Now., p. 43 
Asteroid Mathilde, Sept., p. 32 

Asteroid Vesta, crater, Dec., p. 17 

Asteroids, photos from Clementine 2, Jan., p. 26 
С-130 transport plane, new advances, July, p. 32 

CMC Leopard jet, lightweight, June, p. 44 

Cockpits, designing to fit women, Feb., p. 33 
Collision, comet and planet, May, p. 36 

Comet crash simulated, Sept., p. 31 

Comet Hale-Bopp, Mar., p. 26 

Comets brought water to earth, theory, Aug., p. 32 
F-22's maiden flight, Dec., p. 22 

Gamma rays emanating from the milky way, Aug., p. 30 
Hyper X 30, hypersonic speed aircraft, May, p. 40 
Jupiter's fractured moon, Aug., p. 29 
Lunar-A mission by Japanese Space Institute, 
Apr., p. 25 

Mars rocks, getting samples of, Nov., p. 43 
Paraglider airdrop, Feb., p. 32 

Planet beyond Pluto, Oct., p. 34 
Roswell Q&A, Sept., p. 34 

Rudders, malfunctioning, June, p. 43 
Space elevator, May, p. 36 

Universe, end of, theory, July, p. 31 
Universe, isotropic, Oct., p. 31 

Wing technology allows landing on 
shorter runways, Mar., p. 26 

X-38 astronaut return vehicle, May, p. 35 
Environment 

Junk mail, composting, Dec., p. 22 
Nitrogen excess, July, p 33 

Oil, Exxon in Indonesia, Jan., p. 27 
Windpower made more energy effi- 
cient, Dec., p. 20 

Life Sciences 

Birds evolved from dinosaurs, May, p. 36 4 
Corals sick with white pox, Мау, p. 38 i 
Dinosaur discoveries, two new, | 
Aug., p. 32 . | 
Elephants, are they going extinct? 
Mar., p. 26 

Frog hears through lungs, May, p. 35 
Ice worm discovery, Nov., p. 38 
Insects with quills like porcupine, Jan., p. 25 
Lake Vostok buried under Antarctica, Mar., p. 24 
Lizard, evolution of after geographic isolation, 
Sept., p. 36 

Neanderthals and humans not related, Oct., p. 36 
Pawpaw fruit returns, Aug., p. 30 

Reforesting with tree bombs, Oct., p. 36 


THE 1997 


Species, alien, marine, Apr., p. 28 

Turtles, migration of, June, p. 46 

Materials Technology 

Battery, plastic rechargeable, Jan., p. 27 
Compound for stronger bonds, Aug., p. 32 

Ice, heating above its melting point, Feb., p. 33 
Limestone and marble, protective coating, Sept., p. 36 
Lubricant, molecules like ballbearings, Oct., p. 31 
Medical Sciences 

Bacteria, E coli 0157, June, p. 46 

Brain transplants for birds, July, p. 33 

Fat substitute, zero calorie, 2 Trim, Арт., p. 25 
Genes related to sexuality, research on, July, p. 33 
Grapefruit juice, negative effects, Jan., p. 27 
Hearts contain a song, Mar., p. 23 

Memories, false formation of, Oct., p. 32 
Microchip for the blind, Aug., p. 29 

Microgravity, effects on frogs, paradigm for humans, 
Now, p. 38 

Ring that monitors vital signs, Oct., p. 32 
Sterilization for women, new technology in, July, p. 32 
Taste, food and breast cancer, Oct., p. 34 
Transmitter to monitor fetal health, Apr., p. 26 
Vaccinations in one dose, Aug., p. 30 

Wound sealer, Apr., p. 26 

Miscellaneous 

Bird watching, new book on, July, p. 34 
Inventors index, Jan., p. 26 

Language, extinction, July, p. 34 

Suitcase, scanner for weapons, Apr., p. 28 
Science and Technology 

Airport bomb sniffer, Nov., p. 43 

Atom laser, May, p. 35 

Bikini atoll, natives go back, Sept., p. 35 

Blind, quide cane, Dec., p. 17 

Checkpoints for weapons, smart, Jan., p. 26 
Climate, El Nino and La Nina, Sept., p. 32 
Cockroaches, robot, June, p. 44 

Dental fillings by laser, Sept., p. 31 

Dome in Tokyo, Mar., p. 23 

Endoscopy, virtual, as training tool, Nov., p. 41 
Fishing net, new design, Oct., p. 34 


Gene in mice, florescent protein, Dec., p. 20 


LEDs, plastic, Oct, p. 32 
Leaf litter, essential to life cycle, 
Пес., p. 20 
Lemurs, status of, June, p. 44 
É Nanotechnology, tiny quitar, 
а. Nov., p. 37 
d Net fired from 
gun to immobi- 
lize, Dec., p. 22 
Polypropylene, 
new advances in, 
July, p. 31 
Ships, improving effi- 
ciency of, Nov, p. 37 
Snow, study of, Nov., p. 38 
. Submarine, nuclear finds 
shipwrecks undersea, 
Dec., p. 20 
Telescope, cheap but powerful, 
Apr., p. 27 
Titanic, why sank quickly, 
Dec., p. 20 
Trains, magnetically levitat- 
ing, June, p. 43 
Underwater vehicle, Deep 
Flight I, Mar, p. 25 
Underwear, wound- 
detecting for military, 
Feh., p. 32 
Vaccines in food, Oct., p. 36 


"UFO Mania," 
June, p. 85 


Essential. 
Technology Guide 
Beer Wine & Spirits 
Beers, best used before date, May, p. 83 
Beer categories, May, p. 84 


Beer, history of, May, p. 84 

Blood alcohol concentrations, May, p. 82 
Brew on premise store, May, p. 81 
Guinness, draft in a can, May, p. 82 
Hangovers and cures, May, p. 83 

Martini's, May, p. 84 

Nonalcoholic brews, May, p. 82 

Scotch, May, p. 81 

Wine glasses, how to choose, May, p. 83 
Wine, healthy, May, p. 82 

Medical Science 

Altemative medicine, funding, Jan., p. 74 
Defibrillators, Jan., p. 71 

Doctors online, Jan., p. 71 

Fitness, Fitlinxx Interactive Fitness Network, Jan., p. 74 
Hearing aid, Digifocus, digital, Jan., p. 74 
Heart disease, monitoring via phone lines, Jan., p. 72 
Overweight, statistics, Jan., p. 71 

Pills, anti-aging, Jan., p. 73 

Pills, chet, Jan., p. 71 

Smoking, patches, Jan., p. 74 

Software, allows up-to-minute patient data, Jan., p. 73 
Tests, home HIV, Jan., p. 73 

Web sites, medical, Jan., p. 72 

Outdoor Gear 

Armband radio, Mar., p. 70 

Backpacks, Mar., p. 72 

Cookware, Mar., p. 72 

Footwear, Mar., p. 70 

GPS system, portable, Mar., p. 69 
Headlight, Mar., p. 72 

Lighter, Mar., p. 71 

Mountain watch, Mar., p. 69 

Parkas, Mar., p. 69 

Snowshoes, Mar., p. 70 

Tents, Mar., p. 71 

Worms, artificial, Mar., p. 71 


WHAT'S NEW 


Automotive 

Concept Cars 

Dodge Copperhead, May, p. 18 

Fiat Multipla, July, p. 18 

Ford Ka Step 1, Mar., p. 18 

Ford's Santa Fe, Mar, p. 21 

Ford, Ghia Alpe, SUV, Jan., p., 17 

Heubez Intruder, Feb., p. 12 

Jaguar-Daimler Corsica, convertible, Jan., p. 16 
Pininfarina’s Eta Beta convertible, Јап., p. 13 
Yukon Denali SUV, June, p., 28 

New Car News 

BMW's pickup truck, Apr., p. 20 

Bombardier's neighborhood electric vehicle, May, p. 27 
Buicks Regal, Mar., p. 19 

Camaro 228 and SS, June, p., 21 

Cheep prototype all-terrain vehicle, July, p. 15 
Chevrolet Prizm, Sept., p. 22 

Citroen Xsara, Nov., p. 24 

Gitroen's Berlingo Coupe, Apr, р. 21 

Dodge 1998 Ram Quad Cab, May, p. 28 

Dodge Durango SUV, May, p. 24 

Ferrari F550 Maranello, Apr., p. 12 

Fiat Alpha Romeo 156, Nov., p. 31 

Ford Electric Ranger, Nov., p. 28 

Ford Escort Coupe, Mar., p. 15 

Ford Ranger, May, p. 29 

Ford Windstar, Mar., p. 20 

Gazelle SUV, Oct., p. 14 

Hyundai Tiburon coupe, June, p. 34 

Jeep Dakar, Apr., p. 10 

Land Rover Freelander SUV, Sept., p. 21 

Mazda B series pickup truck, Dec., p. 22 
Mercedes city car, June, p. 32 

Mercedes CLK coupe, Apr., p. 16 

Mercedes CLK-GTR race car, Sept., p. 15 

Saab, ecologically minded V6 EcoPower, June, p. 26 
Subaru all-wheel-drive 1998 Forester, Aug., p. 15 


Subaru Impreza coupe, Sept., p. 24 

Toyota Corolla, Oct., p. 26 

Toyota Sienna, Apr., p. 18 

Technology and Transportation 

Airbag with ultrasonic sensors, July, p. 27 

Alpha Romeo Twin Spark engines, July, p. 16 
Balloon of race car, Apr., p. 10 

Blaupunkt's Amersterdam TCM 127, Aug., p., 20 
Bose music system on 1997 Corvette, July, p. 24 
Computer onboard with Internet access, Aug., p. 27 
Electric vehicle, three-wheeled with tilt 

canopy, July, p. 22 

Fire truck, off-road, Pheonix, Jan., p. 22 
Head-bag by BMW, Aug, p. 18 

Humanoid robot, capable of controlling own move- 
ment, June, p. 34 

Mazda Protege, new concepts for, July, p. 20 

Minibus equipped for professional meetings, Oct., p. 28 
Motorcycle, BMW sports touring, Oct., p. 17 
Motorcycling gear by BMW, Apr., p. 18 

Radar detector, Sept., p. 26 

Sleeper truck cab, Sept., p. 21 

Solar car competition, July, p. 27 

Stereo, car, Oct., p. 24 

Stereo, car, tells when parking meter runs out, 
Nov., p. 26 

Stereo, car, self-hiding, June, p. 33 

Street cleaner, dry, June, p. 34 

Tire runs at zero pressure, Aug., p. 22 

Tires, Firestone all-season, June, p. 22 

Tires with arrowhead treads, Sept., p. 23 


Computers 

Desktops, Laptops, and Technology 

Apple 20th anniversary Macintosh, June, p. 22 
Desktop, Compaq Presario, May, p. 19 

Desktop PC, Hewlett Packard's Pavilion, Feb., p. 14 
Drives, internal with 24X data-transfer speeds, Aug., 
p. 22 

Home theater system by JBL, Apr., p. 18 

Intel Pentium with MMX, Apr., p. 16 

Laptop, 1.9-lb. mini, Sept., p, 23 

Laptop, Compaq Armada 1500, July, p. 14 

Laptop, Geobook, cheap, Oct., p. 28 

Laptop, hideable keyboard, Oct., p. 15 

Laptop, plays music while computer is off, Sept. p., 26 
Laptop, NEC Versa, Nov., p. 17 

Laptop, widescreen Sharp WideNote, Jan., p. 16 
Monitor, large LCD by Sharp, Jan., p. 20 

PC, NEC Ready with detachable media control unit, 
Nov, p. 22 

PC, powerful but cheap, from Monorail, Feb., p. 10 
PC Theater, Aug., р. 14 

PC TV, TV Genie, June, p. 34 

PC with DVD, June, p. 32 

PC with voice recognition and portable screen, 
Sept., p. 15 

Tablet PC with CD-ROM, Apr., p. 16 

Peripherals 

Battery pack, 7-hour portable, July, p. 20 

Drive, external by Syquest, May, p. 22 

Glove video controller, Aug., p. 20 

Keyboard converts to joystick, Jan., p. 17 
Keyboard mounted to chair, Apr., p. 11 
Magneto-optical drive for video games, Mar., p. 20 
Modem covers, Feb., p. 19 

Modem with LED and LCD display, Apr., p. 21 
Mouse, scroll pages and zoom in, Nov., p. 31 
Mouse, Spacetecc IMCs SpaceOrb 360, Jan., p. 17 
Multimedia producer, Buz, Nov., p. 18 

Printer, BJC-7000 BubbleJet by Canon, Aug., p. 18 
Printer, Epson Stylus Color 800, June, p. 24 
Printer, HP PhotosMart photo printer, May, p. 29 
Scanner, battery-powered, Feb., p. 18 

Scanner, big but cheap, Sept., p. 24 

Scanner cartridge fits onto Canon printer, Nov., p. 26 
Speakers for PC, Labtec LCS-2408, Mar., p. 19 
Video hookup for PC, Mar., p. 14 

Virtual reality kiosks with virtual smells, Oct., p. 25 
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Мы 


Web site, Claris home page, Jan., p. 22 

Web-based entertainment, games, Feb., p. 11 
Whiteboard for presentations, PC connectable, Mar., p. 21 
сой | 


CD-ROM, Animated Email, Nov., p. 22 
CD-ROM, Eyewitness Encyclopedia of Science, 
June, p. 24 

CD-ROM, interactive for kids, Feb., p. 16 
CD-ROM, DK Multimedia Earth Quest, July, p. 26 
CD-ROM, Koala Lumpur animation, Mar., p. 14 
CD-ROM, NightMare Ned, Oct., p. 22 

CD-ROM, Riven, Mar., p. 18 

CD-ROM, Riven, Oct., p. 25 

CD-ROM, Street Atlas USA, May, p. 22 
CD-ROM, Winnie the Pooh, May, p. 22 
Dictation system for computers, Feb., p. 12 
Games, race car simulator, Feb., p., 18 
Games, racing with Ubi Soft's Pod, May, p. 26 
Games, The Ultimate James Bond, Jan., p. 13 
Microsoft Office 97, Feb., p. 14 


Electronics 

Audio 

Discman with optical digital-output port, May. p. 24 
Headphones, long-distance, Apr., p. 21 
Noise-cancellation technology, Sept., p. 14 

CD Server by Pioneer, Aug., p. 27 

Radio, two-way, Motorola Talkabout, Apr., p. 20 
Radio with visual display, Mar., p. 16 

Receiver, Onkyo's Integra TK-D5939, Jan., p. 12 
Receiver, PC attachable, Feb., p. 17 

Recorder, digital voice micro, May, p. 26 

Speakers, sound tube, May, p. 18 

TV monitor, Sony's personal head-mounted display, 
Jan., p. 16 

Walkman with remote control, Apr., p. 13 
Communications 

Business card, electronic, by Rolodex, Aug., p. 27 
Coaxial cable link without hole in wall, Apr., p. 18 
Machine with scanning, copying, faxing, message- 
taking, printing, Nov., p. 33 

Organizer, mobile with docking station, Sept., p. 16 
Pager, Motorola Jazz, Nov., p. 16 

Pen, digital wireless with e-mail or fax, Oct., p. 15 
Telephone, celllular with digital electronic organizer, 
Oct., p. 26 

Telephone, cordless, water-resistant, Nov., p. 18 
Telephone, cordless with two antennas, Apr., p. 16 
Telephone, digital, cordless, Mar., p. 18 

Telephone jack for cordless, Sept., p. 22 

Telephone, lightest and smallest by Philips, Aug., p. 23 
Telephone, personal satellite, Feb., p. 14 
Telephone, video, Colby Systems, Feb., p. 10 
Telephone, with call screening, May, p. 28 
Telephone, with color active-matrix display, July, p. 18 
Telephone with speaker, voice-dialing, caller ID, 
Now, p. 22 

Telephone, with touchscreen, Mar., p. 14 
Telephone with Web connection and 

display, Apr., p. 10 

Videoconferencing camera, Oct., p. 24 

Voice-mail screener, May, p. 22 

Video 

Antennae for satellite TV, Oct., p. 20 

Camcorder, computer-compatible, Feb., p. 18 
Camcorder, long-playing DCR-PC7 digital by Sony, 
Jan., p. 12 

Camcorder, Panasonic EggCam, July, p. 15 

Camera, AN/PAS-19 heat-sensing thermal imager, 
Jan., p. 22 

DVD player with zoom, Oct., p. 14 

Monitor, flat color by Panasonic, Feb., p. 17 
Remote control, select programs by categories, 
June, p. 20 

Satellite TV system, digital, Sept., p. 24 

Television, multimedia, Oct., p. 22 

VCR/receiver by Sony, July, p. 18 

Video, digital Canon Optura, Oct., p. 14 
Video plus still camera, digital, Nov., p. 24 


Popular 
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Zoom lens with 22x optical by Canon, July, p. 24 


Aviation and Space 

Aircraft, part helicopter, Apr., p. 21 
Aircraft, Solar Centurion, Sept., p. 21 
NASA Lunar Prospector, Aug., p. 23 
Pelican plane for research, Aug., p. 14 
Satellite-VSOP system, Jan., p. 22 

Wing, circular, radio-controlled, Apr., p. 11 


Home Products 

Corks, non-rotting, Feb., p. 18 

Faucet, single-bolt installation, Oct., p. 15 
Flashlight, flexible neck, July, p. 14 

Iron, resists mineral deposits, Aug., p. 18 

Lawn mower, maneuverable in tight spots, June, p. 26 
Lawn mower, wide body, Feb., p. 16 

Lawn mower with battery pack, Oct., p. 17 
Light for house numbers, Oct., p. 22 

Microwave oven with menu of meals, Sept., p. 18 
Pillow, Mediflow water-based, June, p. 32 
Smoke/carbon monoxide alarm by First Alert, 
Sept., p. 16 

Snowplow fits onto car, Jan., p. 20 

Software, Home Kitchen Remodeler, May, p. 28 
Surge protector, Kensington Smartsocket Adapter 
Model, July, p. 26 

Thermostat, remote control, Jan., p. 14 

Tractor mower, no brakes needed, Nov., p. 24 
Trimmer for lawn and rough terrain, Oct., p. 24 
Tub with jet massage, Oct., p. 20 

Washing machine, Maytag's LoadSensor Giyrator, 
Jan., p. 12 

Water filter, Kinetco II, Feb., p. 16 

Window shades, remote-controlled, May, p. 29 
Work space, deskless, July, p. 15 


Miscellaneous 

3-D models of urban Los Angeles, July, p. 16 

Air fresheners, May, p. 27 

Artist system, virtual digital, Nov., p. 31 
Binoculars, image-stabilizing, Apr., p. 10 
Binoculars to see at might, Aug., p. 16 

Candy from fruit, Feb., p. 11 

Chair with built-in desk, May, p. 29 

(lips for paper, new design, Sept., p. 26 

Dinosaur exhibition, Feb., p. 18 

Dog leash, retractable with flashlight, Oct., p. 28 
Electric Sky Theater, Oct., p. 15 

Exhibit, Leonardo da Vinci, June, p. 20 

Exhibit, The World of Microbes, Aug., p. 14 

Ferris wheel, world's tallest, Nov., p. 24 

Filing system, red dot, Nov., p. 16 

Frogs, Smithsonian exhibit on, Aug., p. 20 

Hard hat with digital data-collection system, Mar., p. 21 
Immigration, faster system, Aug., p. 20 

Keyless door entry, Aug., p. 18 

Luggage alarm, Mar., p. 19 

Luggage for exec on the go, Nov., p. 26 

Machete, May, p. 24 

Nursery monitor with hidden antenna, Nov., p. 28 
Robotic hand, Aug., p. 22 

Robots, game-playing, July, p. 18 

Sculptures, portable electronic, Sept., p. 14 
SeaMobile submersible, diving without getting wet, 
Oct., p. 26 

Security camera, very small, June, p. 20 

Spray mist, Misty Mate Pump, June, p. 22 
Stapler, high paper capacity, Oct., p. 28 

Tape dispenser, wrist-attachable, May, p. 24 
Tombstones with screens to view person's history, 
Now, p. 33 

Wheelchair eases shift from chair to bed, Oct., p. 24 
Wind meter, Apr., p. 13 


Photography 

Camera, Advanced Photo System, Nov., p. 33 
Camera, Minolta Advanced Photo System underwater, 
July, p. 20 


Camera, Canon Sure Shot, small zoom, June, p. 28 

Camera, digital, Canon's Powershot, May, p. 19 

Camera, digital, flip-up LCD screen, flash, macro 

focus, Sept., p. 14 

Camera, digital mini disc by Sharp, Feh., p. 11 

Camera, digital, Olympus D-300L with LCD screen, 

Jan., p. 14 

Camera, digital Toshiba PDR-2, Aug., p. 15 

Camera, digital with LCD, smallest, June, p. 26 

Camera, digital with LCD, TV connection, Nov., p. 17 

Camera, digital with rotating lens by Minolta, 

Feb., p. 17 

Camera, Leica SLR, fastest and electronically 

advanced, June, p. 21 

Camera, Panasonic CoolShot, Aug., p. 16 

Lens, macro with hypersonic autofocus, Oct., p. 26 

Lens, telephoto with image stabilization, Apr., p. 12 

Photomicrograph of crystalline struc- 

ture of salicylic acid, Mar., p. 19 

Zoom camera, digital, May, p. 28 

Zoom cameras, digital by Kodak, 

Nov., p., 28 | 

үш — “Digital Cameras," 
ympus LT, retro 

Look May. p.27 June, p. 37 


Recreation 
All-terrain vehicle by Yamaha, 
Oct., р. 25 

Athletic shoes, Reebok DMX, 
Jan., p. 14 

Bait shuttle for longer line 
throws, Sept., p. 26 

Bat, Fusion by Dudley, 
July, p. 15 

Bicycle, electric boost, 
Mar., p. 21 

Bicycle, fastest and most 
aerodynamic, Oct., p. 15 
Bicycle helmet, Specialized's 
Air Cobra, Mar., p. 16 
Bicycle lock, folding, Apr., 
p. 18 

Bicycle, long-distance tour- 
ing by BMW, Mar., p. 16 
Bicycle, mountain by BMW, Aug., p. 23 

Bicycle seat, ergonomic, Apr., p. 12 

Bicycle, tandem, Oitland Designs’ with Virtual Pivot 
Point, July, p. 24 

Boat engine, direct-injection, Nov., p. 33 
Building blocks, Zoob, Nov., p. 17 

Canoe, Atom C1, Sept., p. 15 

Chair built in backpack, June, p. 28 

Drivetrain, Ritchey 2x9, July, p. 26 

Golf balls, titanium, Feb., p. 10 

Hockey stick, ProKennex graphite, July, p. 22 
Hydroski, Mar., p. 20 

Jet boat, May, p. 19 

Laser range finder for golf, Aug., p. 22 
NordicTrack Ellipse, Oct., p. 25 

Scooter, for adults, May, p. 19 

Scuba tank, portable, Apr., p. 12 

Skate wheels, inflatable, Jan., p. 13 

Skates, Rollerblade's Quantum Leap, Jan., p. 20 
Sled, toboggan-like, by SkiKart, Feb., p. 11 
Snowboard with steering column, Oct., p. 20 
Soccer shoes, Reebok Sidewinder, May, p. 29 
Swim fins, in funky colors, Sept., p. 23 

Tennis racket, Star-maker system, July, p. 20 
Video game, handheld console, Oct., p. 17 
Watch with silicone for deep dives, Sept., p. 22 
Weather-forecasting kit, Nov., p. 18 

Windsurfer with wheels, Apr., p. 13 


Science and Technology 
Abacus, world's smallest, Mar., p. 20 

Bees, disappearing, Feb., p. 19 

Beetle species, new, May, p. 19 
Blood-pressure monitor, portable, Apr., p. 11 


Index 


Bomb disposer, robotic, June, p. 20 
Bridge, mobile-assault, Feb., p. 14 
Bullet, BLAM-Barrel Launched Adaptive Munitions, 
Aug., p. 16 
Bus, stealth, made of lightweight materials, Mar., p. 16 
Carbon nanotubes, Apr., p. 13 
Card for blood tests, Aug., p. 15 
Chloroplasts have tubules, Nov., p. 16 
Cholesterol blood test for pharmacies, Sept., p. 18 
Construction, bridge, world's longest, Jan., p. 16 
Construction, hotel underwater, Jan., p. 17 
Elevator shafts, taller, May, p. 22 
Emperor penguin, first all-white, July, p. 16 
Foreign-language translator, pen, July, p. 27 
Frog, smallest, Mar., p. 15 
Gas sensor for manholes, June, p. 33 
Glasses, telescopic, June, p. 26 
Golfing in New York City, Sept., p. 16 
GTE Cyberbooth, July, p. 24 
Harvester, Plustech forest, 
Feb., p. 17 
Hearing aid, digital, world's small- 
est, Aug., p. 15 
Helicopter, robot, remote con- 
trolled, June, p. 22 
Joint brace, dual-position, 
May, p. 27 
Lake Vostok, robots to explore, 
Sept., p. 22 
Lenses, peel-and-stick, Feb., p. 19 
Modular room additions, 
Apr., p. 20 
Monorail, Futrex System 21, 
Mar., p. 15 
Navy ship, special operations 
craft, Feb., p. 18 
Plant, world's oldest, June, p. 32 
Playground devoted to sci- 
ence, July, p. 26 
Power plant, hydro, largest 
= Propeller, world’s heaviest, 
Маг,, p. 15 
Respirator, portable, Nov., p. 28 
Robot, for construction tasks, Sept., p. 18 
Roller coaster, tallest, fastest, June, p. 33 
Satellite, Early Bird, May, p. 26 
Skin grafts, artificial, Sept., p. 15 
Solar and Heliospheric Observatory, June, p. 21 
Solar panels at airport, Nov., p. 18 
Submarine, nuclear-powered Seawolf, Nov., p. 17 
Subway, 250-mph, Aug., p. 27 
Telescope, optical, largest, Feb., p. 12 
Telescope, world's largest in Chile, Feb., p. 14 
Train, fastest, Model 500 Nozomi, July, p. 14 
Virtual Retinal Display, July, p. 16 
Windmill, VestasV-44600, Jan., p. 20 


Tools 

Drill press, Mar., p. 14 

Generator, compact, Jan., p. 13 

Hedge cutter, Black & Decker cordless, June, p. 28 
Inflator air pump, portable, Nov., p. 31 

Motor, miniature, June, p. 33 

Mower with electronic diagnostic display, Aug., p. 16 
Planer, portable, Oct., p. 22 

Pruner, Fiskar's PowerGear Bypass, July, p. 16 
Rotary tools, Nov., p. 26 

Sander, Dremel Contour, lightweight and variable 
speed, June, p. 24 

Sanders, Porter-Cable Whisper Series, July, p. 22 
Saw, circular, Feb., p. 17 

Saw, circular with blade quard, Sept., p. 24 

Saw, DW 788 scroll by DeWalt, May, p. 26 

Saw, portable heavy-duty table, July, p. 27 

Saw, spiral Rotozip Spiracut cordless, Sept. p., 21 
Shovel, strong, compact, Feb., p. 12 

Torch, pocket-sized, June, p. 22 

Wrench, ratchet action, June, p. 24 
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TREVOR JOHNSTOWN 


ASK POPU LAR SCIENCE 
If spaceis devoid of oxygen, how 
does the sun burn? 

NED4SPD007 @aol.com 


STRICTLY SPEAKING, the sun does 
not burn. At least, not the way that, 
say, a wick on a candle does. The 
small fires we're all familiar with are 
created by a chemical reaction be- 


Electronic Toll Collection 


————————] Te 1. c e Ium. 


EDITED BY CECILIA WESSNER 


tween a fuel, such as oil or coal, and 
oxygen. The sun's writhing surface 
is the result of *a nuclear reaction 
that fuses hydrogen to form helium," 
says Jerald Navratil, a physicist at 
Columbia University. 

Hydrogen is the primary con- 
stituent of the sun's core. The 
tremendous amount of energy from 


fusion creates temperatures as hot 
as 1,000,000°C at the core. This en- 


HOW Po WORKS 


шә = Sa шаш шыш шыш ныш шы тыш шшк тыт ттт т== 


Research by John Fredericks, 


Christopher Miller, Sharon Parmet, 


Noah Rothbaum, Gunjan Sinha, 
William L. Thieriot 


ergy is conducted slowly to the sun’s 
surface, where temperatures around 
5,000°C create the brightness that 
lights days on Earth. The fusion re- 
action continues in the sun and other 
stars because these high temperatures 
cause the hydrogen nuclei to vibrate. 
And the more they vibrate, the more 
likely they are to collide, fuse, and 
then create additional energy to sus- 
tain the process. A star can also ex- 


YEARS AGO, TOKEN-ONLY BOOTHS WERE THE ENVY of drivers stuck in cash lanes at toll plazas. Now, commuters in California, 
Georgia, Kansas, Louisiana, Oklahoma, New York, and Texas long to whiz through electronic tollbooths developed by Dallas- 
based Amtech Corp. The system is commonly known as E-ZPass, Tolt¥ags, or Cruise Card, among other names. Here's how it 


works.—Suzanne Kantra Kirschner 


© As the car passes through the 
toll, the tag reflects back to the 
antenna only a portion of the radio 
frequency. These reflected radio 
waves contain the identification 
code and other stored data. 
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© The driver files an applica- 
tion and prepays an estimated 
monthly fee. He then receives 
an electronic tag embedded 
| with a unique ID. The tag is 
affixed to the windshield. 


Ө An antenna on the 
tollbooth broadcasts 
radio-frequency energy 
over a specific area 

— called a read zone. 


O The signal is 
relayed to the 
reader system, 
which can add 
date and time 
information to 
the tag's identi- 
fication code. 


rT la 


— Antenna 


Display- 


© The transaction 
is sent to the toll- 
taking authority, 
which authenti- 
cates the tag and 
deducts the toll 
from the driver's 
existing balance. 


- Reader system 


ӨЗІ the driver's ac- 
count balance is low, 
a signal is sent back 
to the reader and a 
"low balance" mes- 
sage is displayed at 
the tollbooth for the 
driver. A bill is gener- 
ated each month, 
based on usage. 
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plode, or supernova, if it produces 
more energy than is required to sus- 
tain the fusion reaction. 

Scientists have long labored to 
develop nuclear fusion as an efficient 
nonpolluting alternative to nuclear 
fission—the splitting of atomic nuclei 
to produce energy in today's nuclear 
power plants. Per reaction, fusion 
gives off much more energy than 
fission. Fusion also avoids the dan- 
gerous radioactive waste associated 
with fission. But scientists have yet 
to be able to reproduce the tremen- 
dous temperatures required for a 
fusion reaction. 


The Celsius scale is easy to under- 
stand (0° for the freezing point of 
water and 100° for the boiling point). 
Why was the Fahrenheit scale devel- 
oped and why do we still use it? 
Eric Greene 
e-greene@neewc.com 


DANIEL GABRIEL FAHRENHEIT and 
Anders Celsius both began work on 
their respective temperature scales 
in the 18th century. 

A Dutch instrument maker, 
Fahrenheit (1686-1736) built on the 
work of Danish astronomer Ole 
Romer, who spent considerable time 
making meteorological observations 
and experimenting with thermome- 
ters. During the late 1600s and early 
1700s, Isaac Newton led the field in 
experimenting with thermometry. 
According to Newton, 12 degrees 
should separate the temperature of 
a water, ice, and salt solution from 
the temperature of the human body. 
Fahrenheit believed that the ther- 
mometer he invented in 1714 had 
eight times the accuracy of Newton’s 
thermometer, and therefore 96 de- 
grees should separate these bench- 
marks (eight times Newton’s range). 
Using this new scale, a combination 
of water, ice, and salt solution stayed 
at 0°, and body temperature regis- 
tered as 96°. With these marks intact, 
a combination of water and ice (the 
freezing point) equaled 32°. Scientists 
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Your friends at Jack Daniel Distiller y wish m and yours a joyous holidays season. 


IF YOU KNOW a man who drinks Jack Daniel's 


we know what he'd like for Christmas. 


Even if you dont drink our Tennessee Whiskey 
yourself, you probably have a good friend who does. 


And chances are, you know how loyal he is to our 


smooth-sippin’ brand. Well, we at 


Jack Daniel's hope you'll keep that Т 
thought іп mind thís holíday season. Е: 


You see, you could wander through | 
a dozen stores to find your friend 
the perfect gift. Or, we believe, 
take one look at the photo 


up above. 
KOUTA 


oLD iv 


SMOOTH SIPPIN' 
TENNESSEE WHISKEY 


Your friends at Jack Daniel's remind you to drink responsibly. 


[s 


Tennessee Whiskey е 40-43% alcohol by volume (80-86 proof) е Distilled and Bottled by AT UE 5/2 


Jack Daniel Distillery, Lem Motlow, Proprietor, Route 1, Lynchburg (Pop 361), Tennessee 37352 
Placed in the National Register of Historic Places by the United States Government. 
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later found that water boiled at 212° scale a bit later in 1742. He assigned official title of this temperature scale. 
Opinion is still divided as to why 
one scale found favor in some parts 
of the world while the other was 
widely accepted elsewhere. Daniel 
Kelves, a historian of science and a 
tronomer, developed the centigrade 1 in 1948 when his name became the 1! professor of humanities at the Cali- 
fornia Institute of Technology, offers 
this theory: "Part of the reason," he 
says, "is that the Fahrenheit system 
was developed first, and by a Dutch- 
man; Holland and England enjoyed 
friendly relations at the time. The 
system later traveled to the American 
colonies. After the invention of the 
Celsius system, however, the French 
under Napoleon were at loggerheads 


according to the Fahrenheit scale. 100? to the freezing point and 0* to 


After more accurate testing, 98,67 the boiling point. This scale appeared 
became the corrected body temper- in Sweden and France, but with the 


ature that we know today. ı numbers reversed. Celsius finally re- 


Celsius (1701-1744), a Swedish as- ! ceived broad recognition for his work 


with England, probably enforcing 
the division as well,” he says. 

Ralph Richter of the Metric 
42 Progress р”. gram, part of the National 
( Institute of Standards апа Technol- 
i | ogy, offers another theory: Americans 


Р HRADE | “. "4 ( >< аге simply set in their ways. The 


Ж Fahrenheit scale as well as the Stan-‏ قت 
ЇЙ ИЙ “ЖҰ 4 dard American English set of weights‏ 
See and measurements still prevail in the‏ ”© | \ ® | 
The neis Schrade Tough с -— United States, despite some minor‏ | | 


Tool is made in the U.S.A. by : ! « | 
| efforts to change. *Americans do not 
Schrade's master craftsmen, who have been Б 


making quality knives and cutting tools like Е: want 10 buy 10 liters of gasoline,” he 
019 Timer, Uncle Henry and Cliphanger, for over 90 explains. "We are not comfortable 
gears. So if youre looking for a folding multi-tool ^ saying that it is a warm 30? day." 
thats versatile and rugged enough for the toughest | | . agan - 
challenges, then look no further because the Schrade There are simply certain things that 
Tough Tool... Americans have a hard time adjust- 
ing to for certain reasons. "Oddly 
enough, we are not at all inept at buy- 
тан — PP те ing a 35-millimeter camera or a two- 
EM s uniquely designed so all implements denn ШЫ. E 
со сап be accessed whether the tool is liter bottle of Coke," he notes. "We 
folded and closed or fully opened. have grown accustomed to these 
Has an exclusive locking system that things and they do not make us feel 
makes the full sized implements uncomfortable." 
extremely safe to use. To convert degrees Fahrenheit to 


Has a contoured, non- E degrees Celsius, subtract 32, then 
pinch handle for maui- UNES 
mum comfort. 


® Is the easiest folding multi-tool to 
open and use. 


100% 


multiply the result by five-ninths. To 
convert from Celsius to Fahrenheit, 
multiply by nine-fifths, then add 32. 


Winner of the 


2] functions/ г tr ECC What is a concussion and what are 
— gi the symptoms? 
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қ Presented by the Industrial Designers в. йе RaRaPac@aol.com 
Made in the U.5.A. Society of America and sponsored by | @ 
Business Week, 


A CONCUSSION is a traumatic brain 
injury. The brain becomes damaged 
when the skull rapidly accelerates or 


Visit our Internet Site at http://www.schradeknives.com 
nfiquration of this product is a trademark of Imperial Schrade Corp. U.S, and foreign patents pending. Copyright 1996. All rights reserved. 
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CUT THROUGH ANYTHING. ANYWHERE. 


Milwaukee's new 18 Volt Power-Plus" Sawzall? is 


decelerates after sustaining a severe 
blow. Because the brain and skull 
are not attached, they move at a 
slightly different speeds. When a 
prizefighter receives a punch to the 
head, for example, his skull begins a 
rapid descent to the floor. Nanosec- 
onds after his skull hits the floor, his 
brain, traveling slightly slower than 
his skull, crashes into it. The crash 
causes shock waves to vibrate the 
brain violently. Usually the brain 
stem, which controls such body func- 
tions as breathing and consciousness, 
sustains the most damage. Its loca- 
tion at the top of the spinal cord 
makes it vulnerable to the vibrations 
of the weighty brain above it. 


the world's first full-size cordless reciprocating saw. 

It cuts through virtually everything. For more 
information, call 1-800-729-3878. It's what | 
you need when nothing but 


heavy-duty will do. 


Often, a person with a concussion 
feels stunned or dazed and may lose 
consciousness, Recovery generally 
takes only a few minutes. If the per- 
son remains unconscious for 20 min- 
utes or more, there's a chance that 
he or she has sustained additional 
brain damage. 

Symptoms experienced after a 
concussion may include problems 
with attention, concentration, mem- 
ory, or judgment, as well as head- 
aches, dizziness, and blurry vision. 
These symptoms usually disappear 
within one to three months. If they 
persist, doctors typically recommend 
a CT or MRI scan to check for addi- 
tional damage. 


How high can insects and birds fly? 
Andrew Lazar 
AuroraAF 1 @aol.com 


INSECTS HAVE BEEN known to fly 
from 2,000 to 4,000 feet high; several 
species of birds can soar twice as high. 
Insects fly high to survive. As 
cold-blooded creatures, they rely on 
outside warmth to live. (Below 55°F, 
their muscles are too cold for flight; 
this is why you can often see insects 
sunning themselves.) After the sun 
sets, the air temperature at higher 
altitudes is warmer than that nearest 
Earth because the ground cools faster 
than the air above it. An area of 
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warmer air forms, known as the in- 
version layer. "The inversion layer is 
higher at 3 a.m. than it is at 9 p.m." 
says Elson Shields, a professor of 
entomology at Cornell University. 
To stay within these warmer tem- 
peratures, insects climb higher with 


the rising inversion layer. At sunrise, 
the insects return to Earth as it be- 
comes warm near the surface. 

Birds are warm-blooded, so they 
have other reasons for high flying. 
One is to surmount obstacles like 
mountains during migration, says Ron 
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Arrow T2025...The ONE Staple Gun 
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Rohrbaugh, an ornithologist at Cor- 
nell. Migrating geese, pelicans, and 
ducks, for example, travel at altitudes 
between 8,000 and 9,000 feet. And 
though they don't migrate, bearded 
vultures have been seen soaring at 
altitudes as high as 20,000 feet by 
climbers on Mount Everest. 


How do metal detectors work? 
Brian T. Russo 


Pohnpei, Guam 


MOST DETECTORS use à process 
called inductive balance to locate 
metal. ‘The most important parts 

of the detector are two coils of wire 
(one is the transmitter and the other 
is the receiver) located in the loop, 
or search head, of the device. Metal 
detectors that are used for security 
purposes look a bit different from 
the ones used by beachcombers, 
but both types share the same oper- 
ating principles. 

An electric current is sent 
through a transmitter coil to create 
an electromagnetic field. The direc- 
tion of the current is reversed thou- 
sands of times a second. When the 
current flows in a given direction, a 
magnetic field is produced with a 
polarity pointing toward the ground. 
Upon reversal, the field's polarity 
points away from the ground. 

The changing magnetic field in- 
duces a flow of current in nearby 
metallic objects. The current inside 
the metal produces its own magnetic 
field, with a polarity opposite that of 
the transmitter field. 

The current that should flow to 
the receiver coil from the transmit- 
ter coil is canceled out. Thus, the field 
produced by the currents flowing in 
nearby objects will cause currents to 
flow in the receiver coil. These cur- 
rents can then be amplified and 
processed by the metal detector's 
electronics without interference from 
the transmitter's currents. 

A delay, or phase shift, in the re- 
ceived signal is an important part of 
metal detection. This delay happens 
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because conductors tend to impede 
(resistance) or change (inductance) the 
flow of current. 

Longer phase shifts will occur for 
metal that is inductive—large, thick 
objects made from excellent conduc- 
tors like gold, silver, or copper. Shorter 
phase shifts occur for objects that are 
resistive—smaller, thinner objects or 
ones made of less conductive materi- 
als. The variation in phase shifts lets 
us distinguish between and classify 
objects. 


Why dol wake up at the same time 
each morning? 
Levent Koralp 
Antalya, Turkey 


HUMAN BODIES have natural 
rhythms for such functions as eating, 
urinating, maintaining body tem- 


tions are governed by the hypothala- 
mus, or “the pacemaker in the 
brain," says Dr. Michael Biber, med- 
ical director at the Brookline, Mass- 
achusetts-based Center for Sleep 
Diagnostics. Because it wakes us every 
morning at the same time, the hy- 
pothalamus can be considered an 
internal alarm clock. 

"Sleep follows a fairly predictable 
course every 24 hours. The periods 
for these different rhythms often vary 
from one person to another, but 
[the pattern] becomes entrained by 
the timing of a schedule," Biber says. 
So if vou go to bed and wake up at 
the same time each day, your body 
becomes accustomed to that sched- 
ule. Even if you stay up late the pre- 
vious night, you'll still wake up at the 
usual time. “The rhythm is continued 
as if there weren't an interruption," 
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Get а complete weather station for only 9495! 
You save $ 100! 
A WEATHER MONITOR II" 
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One-year warranty е 30-day money-back guarantee 
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perature, and sleeping. All these func- Biber says. This isn't true if the dis- 
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The Shape That's Better 
for Your 

Regular exercise con pay huge dividends for life. Unfortunately, the impact on 
joints from working out with aerobics, treadmills, steppers and other ordinary 
fitness machines can cost your body dearly — contributing to hip stress, 
knee strain, aching ankles and sore feet over the course of time. 


With the new Elipse” totaFbody exerciser, you get о great walking, 
running, stepping, dimbing, pushing, pulling workout for your entire 
body. And becouse your feet never leave the extra-wide pedals, 
there's virtually no impact to injure your joints. 


Best of all, your workout will fee! comfortable and natural 
from the first step thanks to revolutionary elliptical motion that 
simulates the natural human stride. 


A Superior Total-Body Workout 
With the Ellipse, you get a terrific lower body workout for calves, thighs and 
buttocks. But the Ellipse gives you an extra advantage that lower body only 
exercisers just can't match. That's because the Ellipse offers both forward 
motion to isolate quads ond hip flexors, plus backward motion for glutes and 
hamstrings! And of course, becouse the Ellipse is from NordicTrack, you also get 
our famous upper body advantage with arm poles that help you work your 
arms ond shoulders while you build a firm chest and back. Plus, an Ellipse 
workout is weight-bearing exercise, and weight-bearing exercise helps build 
bone mass which con help prevent osteoporosis, 

In addition, гш mis with the Ellipse will help you burn calories, that, combined 
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Exercise That's Fun is Exercise That Gets Done 
Despite all the good intentions in the world, it's difficult to exercise if it’s not enjoyable. Now there's a new 
exercise machine that you'll love to use — ond use often. Because your feet never strike a hard 
surface, the whisper-quiet Ellipse minimizes strain on your joints. Plus, there's no leaming curve, 
coordination or fancy moves required, Your workout is virtually as easy as putting one foot in front 
of the other — just like walking or jogging — without the harsh realities of concrete. And because the 
fluid elliptical motion simulates your natural stride, you can work out longer, with 
| less boredom. Call today for your free video and brochure! 


Nordic rack 
Visit us at http://www.nordictrack.com 


today and get our FREE video ini Т color brochure. Call NordicTrack bio 


©1997 NordicTrack, Inc., а CML Company. • All rights reserved. 


Or write to: NordicTrack, Dept.PP4L7, 104 Peavey Road, Chaska, MN 55318-2355 


60EQ-D 


А if j | ыт - >. 
MODEL 60AZ-M MODEL 60AZ-D 


500999 60A7MMDE 


MODEL 60EQ-D MODEL 114EQ-D 


$129? 60AZMDE 5199% 60EQMDE $29999 114EQMDE 


| 350 POWER! 525 POWER! 675 POWER! 682 POWER! 


| Model 60AZ-M. Coated | Model 60AZ-D. Upgraded | Model 60EQ-D. Precision | Model 114EQ-D. Large 
| 60mm lens, 3 eyepieces, | version of Model 60AZ-M | equatorial mount with 4.5" mirror shows far more 
| 2x Barlow lens, 5 x 24mm | (left), with 3x Barlow lens | dual controls for pre- 
| viewfinder, hardwood (in place of 2x), slow- cision tracking. 3 eye- 
| tripod. Free StarFinder motion vertical control, pieces, 3x Barlow lens 
| software ($79 value) dis- | durable, high-tech for powers to 675x; 3 eyepieces, 3x Barlow 
5 x 24mm viewfinder. lens, 5 x 24mm viewfinder. 
Free StarFinder software. | Free StarFinder software. 


space objects. Heavy- 
duty mount and tripod. 


plays 10,000 stars, galax- | aluminum tripod. Free 
| es. planets on your PC. 


StarFinder software. 


To order, or for the location of your nearest 
/ Service Merchandise store, call: 


1-800-251-1212 


www.servicemerchandise.com 


Escort" Performance 


The all-new cordless SOLO" radar and laser MORE FEATURES 
detector is a revolutionary new design — and now Powered by 2 AA batteries (or an optional 
you can test drive SOLO for 30 days at no risk. — power cord), SOLO is the first detector that lets 
MORE PERFORMANCE you customize its operation. In June 1997, Motor 
Unlike ordinary detectors, ultra-compact Trend exclaimed "Solo wins big points for 
SOLO provides a remarkable combination of long having the industrys first onboard computer.” 
| range warning on all radar bands and laser, with TAKE A TEST DRIVE 
minimized false alarms. The secret is Digital New SOLO is the most advanced cordless 
Signal Processing, one of dozens of patented detector in the world. Try SOLO in your car for 
technologies we've developed at ESCORT. 30 days with a money-back guarantee. Call today. 


value at 
$179” 


Also Available Call Toll-Free 
Ifyou prefer a corded 1-800-422- 3487 в E SOLO $199» 
detector, our full-featured m ——— Optional Power Cord 529” 
P ASSPORT 4600 es | Plus shipping and handling 
| incredible | Ohio residents add 6% sales tax 


eek Шы Back Guarantee 
One Escort Drive « Cincinnati OH 45249 s 
Department 5016D7 


www.escort.com 


detail in planets and deep- 


ruption continues, however. "When 
people have jet lag, their rhythms be- 
come disentrained," says Biber. How 
does this make us feel? “Lousy,” he 
says, unsurprisingly. 


Has a suitable material been developed 
toreplace asbestos inthe brake linings 
of passenger cars and trucks? 
David Jacobs 
New York, N.Y. 


YES, ALTERNATIVES to asbestos are 
being used in brake linings. Although 
some Japanese auto manufacturers 
still use old-style asbestos linings for 
rear drum brakes, domestic makers 
have eschewed their use because ex- 
posure to asbestos has been linked 
with lung cancer. Asbestos linings 
are still available in the aftermaket 
for older cars. 

According to Robin Gedye, a brake 
engineer at Midas International, semi- 
metallic brake linings are currently 
the most popular among auto man- 
ufacturers. Semi-metallic linings con- 
trol heat well, but since they contain 
metal fibers, they tend to wear rotors 
and drums, sometimes causing dam- 
age. Low-metallic linings, designed 
to compensate for the weaknesses of 
semi-metallics, contain about 10 to 15 
percent ferrous (iron) content, as 
opposed to 50 to 70 percent for the 
semi-metallics. 

Other linings include carbon 
metallic, organic compound, potas- 
sium titanate, and carbon-carbon. 
Carbon metallic brake linings re- 
ceive praise for their strong overall 
performance. Organic compound 
brake linings are also used, but tend 
to have poor heat dissipation, caus- 
ing failure under heavy braking con- 
ditions. Potassium titanate shoes 
and pads work well, but according 
to one automotive-product manu- 
facturer, there is speculation that 
these may pose more health risks 
than asbestos linings. Carbon-car- 
bon linings are popular on race cars 
because of their high-performance 
braking capabilities, but these lin- 
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Feathered Aviators 


WE CAN FLY from New York to Los 
Angeles, though certainly not under 
our own power. That's why man has 
always envied the bird, unique in its 
ability to fly unassisted. But that's 
not the only characteristic that dis- 
tinguishes birds from other mam- 
mals. Here are some additional facts 
on these feathered aviators. 
—compiled by Stephanie Beldotti 


Birds are believed to be directly re- 
lated to a group of reptiles called 
pseudoschians. These animals lived 
in trees 225 million years ago and 
practiced a rudimentary form of 
flight: gliding. The skin of these rep- 
tiles evolved into feathers, and the 
first bird, the archaeopteryx, ap- 
peared about 89 million years later. 


Wings, feathers that point backward, 
and the absence of protruding ears 
all make flight possible for the bird. 
Light weight is also essential. Many 
birds have thin bones filled with air. 


As do many other vertebrates, birds 
have a third eyelid, called the nicti- 
tating membrane. The eyelid moves 
from side to side, cleaning and moist- 
ening the eyeball while also protect- 
ing it from dust and excessive light. 


Hawks, owls, and other predators 
that rely on their vision to track 
moving prey have binocular vision, 
much like humans. Most other birds 
have eyes on the sides of their 
heads, giving them monocular vi- 
sion. These birds are unable to move 
their eyes left, right, up, or down, 
and must rotate their heads to see 
objects that are in front of them or 
moving across their field of vision. 
Muscles direct both their cornea 
and lens for focusing, contributing 
to their exceptional eyesight. 
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In captivity, a bird’s in- 
activity provokes song. In the 
wild, song is used during mating, 
to stake territorial claims, and to 
communicate. The song that a wild 
bird sings is passed down through 
generations of offspring. Captive 
birds that have had no opportunity to 
learn the intricacies of the song sing 
only an rough approximation of it. 


Helping control direction and land- 
ing, a bird's tail is used extensively 
during flight. 


To attract the attention of a female 
in the hopes of finding a mate, the 
male prairie chicken dances for her. 


Ostriches and emus, two common 
flightless birds, have no opposable 
first toe, since they don't need them 
for perching and grasping. Instead, 
these birds have feet that support 
their heavier bone structure and 
that are optimized for running, 


About 2.5 million to 10,000 years 
ago, the aepyornis lived on the 
island of Madagascar. As tall as 
10 feet, it earned the nickname 
elephant bird. 


Though it can be as small as 2 
inches long, the hummingbird flies 
at speeds approaching 60 mph and 
beats its wings 50 to 75 times a 
second. All this activity means the 
bird must constantly feed to meet 
its caloric needs. 


During World War I, 600 carrier pi- 
geons were employed by the U.S. 
Signal Corps to send messages. The 
most famous of them, Cher Ami, 
was severely wounded but managed 
to deliver a message that saved 
the lives of 194 soldiers. 


What a relief to know that 
when it breaks, Krazy Glue is 
still the one that can fix it 
instantly. With a bond that’s 
not only super strong but 
super long. Fix it in an instant 
with Krazy Glue. 


THE ONE THAT NEVER 
LETS YOU DOWN." 


© Elmer's Products, Inc., 1997 
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of the burn may Бе soft and whitish; How are lasers used to correct 
black, hard, and leathery; or even 
bright red. The burned area gener- 
ally doesn't hurt when it's touched, 
because nerve endings in the skin 


have been destroyed. 


ings are not available for use on pas- 
senger vehicles. imperfect vision? 
Chaplin School 

What's the difference between first, via e-mail 
second, and third-degree burns? 

ratytail@aol.com LASERS ARE COMMONLY imple- 
mented to correct the same vision 
problems for which glasses or con- 
tact lenses are prescribed. Lasers: 
are most often used to reshape the 
cornea, the transparent outermost 
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monly known as sunburn. The skin 
becomes red, is painful to the touch, 
and sometimes becomes moist or 
swollen. The burn affects the top 
layer of skin, or epidermis, and typi- 
cally heals in about a week. 

A second-degree burn affects the 
dermis, the more sensitive inner layer 
of skin. Blistering occurs, and the 


Sometimes, as | am falling asleep, | 

wake suddenly and feel as though | 

have fallen. Why does this happen? 
SPRASAD @prodigy.net 


"MANY PEOPLE have the sensation 
of falling upon drifting off to sleep. 
After all, we do say ‘I fell asleep,” 
says Veronica Tonay, a psychologist 
at the University of California at 
Santa Cruz. This is probably due 
to a combination of biochemical 
changes in the brain and the deep 
muscular relaxation that occurs at 
the onset of sleep, which can mimic 
the sensation of free-falling. 


LASER LEVELING MADE AFFORDABLE 


SUPER ACCURACY & AN AMAZING SET OF FEATURES - ONLY $299.95! 


only protects the eye from dust and 
other.particulate matter, but it also 
focuses light on the retina. Ideally, 
the cornea is dome-shaped. If the 
dome is too steep or too flat, however, 
nearsightedness and farsightedness 
can result because images won't 
be correctly focused on the retina. 
The result: blurry vision. 

Refractive eye surgery originated 
in the 1970s after a nearsighted boy 


skin is very painful to the touch. 
These burns usually take two weeks 
or more to heal. 

Third-degree burns destroy the 
full layer of skin and require imme- 
diate medical attention. The surface 
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4 vs bd Retractable Antenne 
RoboLaser™ is the exciting new laser pointing system or vent | 
© : 


that will revolutionize leveling and layout work on the nu at’ г 

jobsite. RoboLaser is a remote controlled, wireless, rotary e N $^ с "- / Remote Control 

(motor driven), self-leveling system that gives the accuracy of OM Que" е т Rotates RoboLaser 

$2,000 laser beacon systems for only $299.95. \ C 42% em ЖШ to Point the Beam 
+ К 


Where You Need It - 


It's Self-Leveling! RoboLaser requires no time consuming 


level adjustments. There are no leveling screws and no tripod | 1 К | E. From Up To 100' Away! 
is required (tripod mounts are built in). Place RoboLaser on SEE BH o 
any surface and the patented self-leveling mechanism does | 


; уан | | Eu EM | 1 crc sen ach Fenster ШЫ 
the rest. RoboLaser is accurate to +1/8" over 100 feet! зақ ede cue sese t| : Er (nee 


Automatic Out of Level Sensing! RoboLaser has a built-in i zai 
level sensor. If the unit is bumped or disturbed after initial "m 


| ; : Fm Precision 5ten Motor 
setup and goes out of level, the laser will begin blinking. recision Step Moto 


E Drives RoboLaser s 
Effective At Distances Over 100 Feet! Unlike other laser = : Rotation 
pointing systems, RoboLaser utilizes only the best laser diode Е 
componentry and its patented laser projection circuitry 
maintains a super bright dot over distances of greater than 
100 feet. This dot can easily be seen anywhere on the jobsite, 
indoors or outdoors. 


Wireless ds кя “is 


The First Remote Controlled Laser Pointing System 
The key to RoboLaser's ease of use is the remote controlled 


hand unit. This feature lets you aim the dot by remotely | g `. ЖАЛ АТАТ 
rotating the precision step motor that drives RoboLaser while | 1 800-084-0404 
you stand next to the target. In just minutes, using RoboLaser bot 


& a chalk snap-line, interior carpenters can layout an entire Call Today & Order 
room with perfectly level reference lines for countertops, % 299.95 
window installations, and trim work. RoboLaser is also ideal : 

; қ : 2 : (plus s/h, tax in CA) - | 
for masons in setting forms for foundations, laying tiles, & >. 
building up cinder blocks. Framers will find that the time 002۰555 Bryant St, 8355 * Palo Аю, CA 94301 7550 ڪڪ‎ 
they save in leveling out headers and ridge beams will pay for RoboLaser in a day. Plumbers setting ا‎ Ki — lines will n never go 
to a jobsite without RoboLaser again. Call & order RoboLaser today! FREE CARRYING CASE included for a limited time only. Р51297 
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Maurice Kanbar — The Inventor 


in the former Soviet Union had an | Some of us may look out our windows on a beautiful, clear day 
—— ны. his eyeglasses. | and see the sky but Maurice Kanbar saw Vodka. Vodka? 
e boy's glasses shattered, produc- || | | ; | 1 
ыға pattern of radial cuton his | ан __ Well, Maurice sees а lot of things 
cornea. After a few days, the boy | 27 a „ЖУ differently from the rest of us. 
found that he didn’t need his glasses NSS // | 
anymore. His vision had been restored WA / f~ | Ші As а long time inventor of products 
to normal. AW © JlJ as diverse as a “de-fuzzit" comb to 
Ophthalmologists realized that the | > Ж 
radial cuts forced the steep cornea to 
relax, correcting the boy's nearsight- q > 
edness. Later, ophthalmologists cut WS of cataracts, Maurice is always looking to 
the cornea to mimic the radial cuts. ХХ turn his next brainstorm into a useful, 
Laser surgery is merely the latest of IN 
these types of operations. Farsight- | 
edness сап also be corrected with laser / N А native of New York, with a background 
surgery, but instead of radial cuts, a ШТ үре 
circular cut is made. This builds up ПЕ | | Жа” 
аланда а ынаны даны ШТ | San Francisco, Maurice has over 30 patents to 
Astigmatism, which causes blurred EN NAA J JY his credit. His motto for all wannabe 
vision in both the near and far planes, | xw 7^7 inventors is "Don't give up" Always ahead 
results when the cornea is football- | | | | 
shaped rather than spherical. Lasers | | | | 
сап be used in a procedure called | multiplex cinema — The Quad — in New York City 
laser-assisted in-situ keratomileusis | in 1971, paving the way for today's neighborhood 
to correct the problem. A flap is cut movie complexes. 
in the outer layers of the cornea and | | | 
held back while a laser is applied to CES | So where does SKYY Vodka come in? Prone to 
the inner layers. The laser is turned | | Ween Se 
on and off in pulses, which vapor- 
izes the inner layers of the cornea. | Б 
The flap is then lowered back to its A N) beverages Maurice set out to 
original position. "It's like making a | Ж I / fp offer consumers a low 
permanent contact lens out of the | | | | congener, ultra-premium 
cornea," says Dr. Wendell P. Wong, | : | 
chief of laser surgery at the Natural UM. 2 ы American vodka. 5КҮҮ 
Sight Vision Center in Torrance, | | ڪڪ‎ ~ was born. Its’ 
California. “We call this procedure purification process involves four- 
flap-and-zap.” | | 
These surgeries сап be performed 
on any patient whose vision has sta- #7 SY 
bilized, usually after age 18. <> | ЖЕСТ —wNN апа smooth-tasting vodka. 


remove the pills from sweaters to a 
cryogenic device used in the removal 


profitable invention. 


in Mechanical Engineering, now residing in 


of his time, he even designed and built the first ever 


headaches from the natural impurities — 


congeners - found in all alcoholic 


column distillation and triple filtration, 


making it an extremely clean, fresh 


Maurice enjoys toasting his 
latest inventions and 
accomplishments with 
SKYY Martinis, SKYY Margaritas 

or SKYY Sunrises. Now available in 
all fifty states, you can always reach 
for the SKYY. 


Stay tuned for Maurice's next 
invention... the SKYY's the limit! 
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Sony 
Need to remember something important? Sony has the 
answer! The ICD-30 "Voice File" tapeless recorder. Available 
m, at under $100.* To locate your nearest Sony Dealer call: 
% 1-888-987-7669 or www.sony.com. 


“Actual prices may vary and 
are established by the retailer. 
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Cordless Pistol Grip Driver-Drill 
Milwaukee introduces its new Power-plus 14.4v Pistol Grip 
Driver Drills. The 0511's two speed ranges provide for both 
; general purpose use and extra toque to drive larger 
% f fasteners. Visit our website: 

У www.mil-electric-tool.com. 
For additional information: 
1-800-729-3878. 
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For every handyman on your list! 

The new Craftsman Quick Wrench™ tightens and removes 
fasteners at least twice as fast as conventional open-end 
wrenches. The 6-piece standard set sells for $19.99 and 
the 8-piece sets for $29.99. Visit www.sears.com/craftsman 
for additional information. 


FOR ME? | SHOULDNT HAVE. 


Harley Davidson 
$5245* gets you on a legendary Harley-Davidson® 
Sportster.® That's less than you might pay for an 
ordinary bike. When you treat yourself, do it right. 
For a brochure, call 1-800-600-3507. 


*Pnce listed is 49-state Manufacturer's Suggested Retail Price, 
excluding tax, title and registration fees, destination charges 


and dealer prep (if any). Dealer prices may vary. © 1997 H-D 
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Timex & =]  lomega has some cool gifts to give this year 
Timex updates the best-selling Ironman Triathlon watch line | % | Give Zip”, Jaz” drives and Ditto" drives this year. The lomega 
with new designs and new features, including Data Link | > | Zip drive gives you unlimited room for all your stuff. The Jaz 
technology which allows you to wirelessly download 22 ; ғ drive and disks have up to 2GB of space ET 
personal Information from a PC to the watch. For more inform- DS | for even bigger files. And the Ditto" drive 
ation, call (800)367-8463 чы backs up everything on your hard drive. 


or visit the company's web TIM ЕХ Visit us at www.iomega.com or see 
site at www.timex.com. 


your local retailer. 
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^ How to have a bright Christmas: Give everybody SnakeLights. à 
7 c N The SnakeLight™ Electric The SnakeLight® is the The purse and backpack The SnakeLight™ Outdoor 

\ | Work Light is the first original, flexible, hands- size SnakeLight™ Mini Lantern is perfect for the 

| P» d corded, heavy duty, flexible free flashlight. travels everywhere. backyard or campsite. 

drop light. Very Clever > 
» BLACK С DECKER 

Р www.blackanddecker.com ы 
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Mew pressure-lock, Solid Titanium Case 


double O-ring push 


One-way, ratchet bezel 


buttons + screw crown 


Powerglo back lit 
displays + Super- 
Luminous dial and 

hands 


Anti-retlective, heat 
hardened mineral 
crystal 
Waterproof tested 
to 100M/33O0FT 


Digital Features: 

Dual Display 
Alarm on Rubber Strap. 

Stopwatch 

$229 on Titanium 
Bracelet (shown) 

+ $6 SH 
(Canada $219 and 
$295) 


Hourly chime 

Dual time zone 
Countdown timer 
Long-lite battery 
2/4/6 Year Warranty 


The new Format 2 trom 5t. Moritz offers the latest in watchmaking 
technologies. Dual digital displays with powerful backlights 4 
analog dial featuring Blackout! Superluminous (hands and hour 


markings glow tor б to 8 


full 


hours at night] The solid titanium case 
offers unsurpassed strength and is teather-light on the wrist. The 
. (330FT depih-tested) and will 
outlast and outpertorm any lightweight, plastic sports watch. 
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Introducing the Smith Corona Work Anywhere ™ Phone 9211 

DSS. It's the ultimate cordless phone for the home and small 

office because it utilizes 900 MHz Digital Spread Spectrum 
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itself in no time." 
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steel blade to bend or dull. Perfect 
for ALL mowing and trimming 
around smaller properties, vacation 


: ^e Wood, Wood-oil, Weather Stations from under $100 (introductory | 
Wood-gas models prices valid thru 1/31/98). 


ө Forced Air or For complete details, call toll-free, fax, or write us. шш, darn аи 

| | Hot Water furnaces Or visit our Web siteto see and try our ULTIMETER mowers on larger parcels. Truly. ! d 
" Wess 1 12 the wood as other brands | Systems. "The best!" says WeatherWatch maga- | |a delight for anyone to use! 2 WP — оо. 
Call or write for factory direct catalog | zine (5/96). | | Please mail coupon today for FREE DETAILS about the Revolution-, 
| ЕТ: 1- 800-US A-PEET lan DR’ TRIMMER/MOWER" including prices of Manual and 
Charmaster? | or 732- 531 -4618 FAX: 732-517-0669 Feci staring Models and "Off-Season" Savings now іп effect, — | 
GRAND RAPIDS, MINNESOTA 55744 |, oPEET BROS COMPANY а 
218/326-6786 ог 218/326-2636 ш 1308-712P Doris Ave., Ocean, № 07712 | | iro: COUNTRY HOME PRODUCTS", Dept. 3249 5 
4 Meigs Road, Box 25, Vergennes, VT 05491. 


Discover one of the most bizarre collections of i in- 
credible plans, lost secrets, forgotten how-to, and 
strange theories ever assembled! Write for a catalog! 


Learn how to make neon signs, 
е Tesla! rewind motors, get high power trom 
| auto alternators and gen- 
. Hydrogen! erators, run your car on 
coal and elec- 
е Homesteading! ©су 5.5: a 
Jp working solar cell, exploding wires, 
е Booze! shortwave radios, crystal sets, Tesla 
| F1 Coil, Jacob's Ladder. Vande Graaff, 
е Radio! & More! Write for a catalog! 
wW Į Secrets of making 
ө Indpower! booze, y pinnis nee 
omesteading, surviva 
" Chemistry! Vacuum form plastics. 
Plastic injection mold- 
е Much More! ing! Learn, calculus, 
| physics. Much more! Finest collection of Tesla books! 
This rare knowledge could make you powerful! 
Write for Lindsay's Technical Books catalog! All 
books highest quality! See what you've been missing! 
Catalog sent immediately! Write today! 
FAX 935-5477 http:;//www.keynet.net/-lindsay 
Write for a CATALOG! 
T sor: Technical Books | 
l Box 538-WX15, Bradley IL 60915 
Send a Technical Books Catalog! | 
i ЕНЕ ————————— ў 
К Î RE i 
ее Zip 
ULTRASONIC PEST REPELLER 
GUARANTEED TO REPEL RODENTS 


MICE. RATS ll MEN: 


SQUIRRELS 
FLEAS & BATS! 


The lactone Pest —— 7 m / 
with a Proven Record.. қ. 
NOT a "CHEAP" imitation! adi 


USES NO DANGEROUS POISONS! 


The REPEL 2000 is the most advanced design unit available! 
it is unmatched by any competitor's model - anywhere. \ts 
powerful jack hammer like sound levels easily exceeds com- 
petitive models by 50 times or more. Mfg. by Nat'l. Pest Con- 
trol Assoc. member. Engineered and tested in USA. Over 
3,000,000 units in use from coast-to-coast from Attorneys 
offices to Fast Food Restaurants. The REPEL 2000 Pest 
Repeller is KINDER than traps, SAFER than poisons, INAU- 
DIBLE to people and non-rodent pets (gerbils, hamsters, 
guinea pigs may be affected). It will not interfere with TV, 
radio, computers or electronic equipment. No chemicals, poi- 
sons, insecticides or fumes. The small size allows for conve- 
nient and unobtrusive placement. No maintenance. Safe to 
use everywhere. Guaranteed to work or return within 60 
days for full refund (less P&H). Includes a 3 year mfg. 
warrenty. Ideal for vacation home, shed, workshop, garage, 
basement - anyplace plagued by pests. Meas. 214°x3". ABS 
plastic, Ivory color. Each unit protects 500 sq. ft. costs less 
than 1¢ per day to operate. Shi nipped by FIRS CLASS MAIL. 
ONE for $19.95 plus $3. P&H; TWO for $35.95 plus $4. P&H; 
SAVE $37.75! FIVE for $75. postpaid Send check, MO, VISA, 
MasterCard, Discover Card Acct #, Exp. Date & Signature to: 
THE WILLOWS, Dept. PR-477 
179 Post Road West, Westport CT 06880 
Charge Orders Call: 1-800-770-1155 TOLL FREE 


Order No. PO2001 


| SAVE $99 Reg. 5399 


The sky's the limit... 
Astroscan 2001" 
Telescope 
Reach out and expoire the night sky. 
Our famous, award winning Astroscan® 


2001 telescope... it’s the ideal “first 
telescope" the entire family can enjoy! 


educational and 
optical products 
are available for the 
holidays in our new 
‘Scientifics’ catalog. 


шн 


es CONSUMER SCIENCE pm 
Dept. D97L,C911 Edscorp Bldg., Barrington, NJ 08007 


| E-mail: D97LC911 @е050 сот Ш Гах: 609-547-3292 


ВЕ 
ТАШЕК:: 


Tired of being short? Our quality leather 
footwear has a hidden height-increasing inner- 
mold inside the shoe. NO OVERSIZED HEELS! Look 


like ordinary shoes. Will make you up іс! 
3" TALLER, depending on the style. Over 100 styles | 


to choose from including dress shoes, boots, 
sport shoes and casuals. Extremely comfortable. 
sizes: 5-12. Widths: B-EEE. In business over 55 
years. MONEY-BACK GUARANTEE. Call or write 
today for your FREE color catalog. 


ELEVATORS? М 


НІСНІ ЕЕ SHOE COMPANY, DEPT. PS7D 
P.O. BOX 3566, FREDERICK, MD 21705 


1-800-290-TALL 


Over 5500 scientific, | 


Edmund Scientific 


Celebrate July 4th & All Events 


CARBIDE CANNON 


with terrific BANG! Have (A 

а bang-up time at special Wee 

events, Uses powdered car- 

bide ammo. Hundreds of 

shots for few cents, All metal construction with large, rugged cast iron 
wheels. Machined brass mechanism for easy loading and firing. Authentic 
turn-of-century design. Handsome decor when not in use. Made in USA 
to last a lifetime, Available in 3 sizes: 9" cannon, $49.95 postpaid; 17" 
cannon, $89.95 postpaid; 25" cannon (shown here) with rapid firing 
and automatic loading, $119.95 postpaid. The larger the cannon the 
louder the bang! Carbide ammo, about 100 shots, $6.00; 3-pack | 
$15.00. Spark plugs, 3-pack $2. 00. Send check, money ‘order or 
call. Visa, MasterCard accepted by mail or phone. Give card number 
& expiration, Money-back guarantee. Send for FREE CATALOG! 


The Conestoga Co., Inc., Dept PS, PO Box 405, Bethlehem, PA 18016 
жж Call 1-800 -987-BANG ** 


www.bigbangcannons.com 


Pre-cut dome home kits in a variety of floor plans up 
to 3,000 sq. ft. Complete kits start as low as $6,795. 
Attractive, eosy-to-assemble, energy-efficient. $12 for 


new 100-роде catalog packa one. Color video $10 more. 
Web Address: WWW.domehome.com 


Lm TIMBERLINE GEODESICS 
2015 Blake St., Berkeley, CA 94704 1-800-DOME-HOME 


TUBULAR 


AR SnYLSATS 
* Provides your home or office 
with bright natural light using 
advanced reflection technology. 
* Little or no heat gain or loss. 
* No structural changes required. 
* 15 yr. transferable waranty. 
* ICBO approved. 
• US Patent 45,099,622. 
= Do-it-yourself kits available, =." 
* Installs in 2 hours. Tuna 
* Starting at $225 for D-1-Y kit. 
* Dealer inquiries welcome. 
* Major Credit Cards accepted. 
e UPS Delivery. "T" 


SUN STAR 


i - PRO SERIES natural lighting deba 


1-900-501-5TAn 


WWW. Vinili i din com 
t glazing which is 100% prot 


ao а чн ату! 


| * Earn up to $500 per day! Start your own astronomy 


business with a STARLAB Portable Planetarium. 


* Visit our w ib site: WWW. MW cw com or call for info. 


Learning Technologies, Inc. | 
40 Cameron Ave., Somerville, MA 02144 
Ph: 800-537-8703 * Fax: 617-628-8606 


FOR SPEEDIER DELIVERY 
PLEASE USE YOUR 
ZIP CODE 


PAOMEE: | 
STEEL BOT GS 


7 3 "1 EE 3 2 "ДЕР duis ашы 
Pérjarmamnce 1 КГ nr AL 19 | ques at pe nag EET 2T 
Abas and Beyond uc it | ; : 

Faur Expectations | 


The Сікніге for d Variety of Private, йү and Recreational урса, ay © awe жы. | | ше Ж. bes и” Mes. Pone Ec ooo is ml MM T n 
Maine rea нг re anal (pe rate Cei af Abom Siir. * Pate mical Cn Tira! Seay with 1 - 1 шару i Қ тоң 
ihe: Hase. гіт Advanced Helicopte rand Meaelecturing lVechmalg 


The World' в Hottest Selling Heliconte E ! 
REVOLUTION paca ا‎ —— LOWEST 


A e PRICES! 
A өле м 2% де ans т А Orders (200) вз, AMT " б ЖЕК. | F* " | " 


F „у, 
sales c revalulienhalicaqhe.conm Е отин. 


мачт геч yil ution hel copier. cam TUN | 5 | | Rte | [EE 


Web Shu. http 


us ж Holiday Gifts 


Р SAVE 1000's ' м 21 5. 941 2 


ETT m 


[Рә e Л 
P en 1 all major brands of 
| [FREE ces ee nem emend | | 
a ا‎ ent, VCR's, Cameras, Stereos, 
| Dealers Buy! coh. j Detectors & much more! 


[к= = = кез d 


x BEST DEAL Electronics 
= | 20811 DAWN DR #9000 • LAGO VISTA, ТХ 78645 


y 1 [Шет 


VN — ANY SIZE — Б 
STEEL + ALUMINUM еу 
BRASS • STAINLESS 


FULL VIEW - 
CABLE BOXES 


| * VIDEO STABILIZERS -Removes video tope copy protection 
• TEST CHIPS, DEVICES, FILTERS AND ACCESSORIES 


with cable box purchase REG. 59.95) 
are implying theft of service will be denied assistance 


Crazy Dan's Price War 


we cut prices so low you won't believe it! 


able TY Boxes 


ETT and Descramblers 


ә 8881291369 


Vold where prohibited АП Major Brands eur warranty 
sp c o tno 


Nobody beats Dan the Cableman 


Free Brochures 
TOLL FREE 


(1-600-231-0793) 


m нт 1-800-449-9189 


Î Two-Piece Combo $99 


(Minimum quantity: 10 lat) 
30-Day Free Trial * 1 Year Warrant - i == 
"TT 4 COPY RENTAL TAPES WITH DUR 
VIDEO STABILIZERS 


SAVE $100'5 - ! 
EVEN 5100075 on premium 
CABLE TV EQUIPMENT. 


FREE weve 5 


| 3 WIL Же 

| of BEAT 
i ANY ADVERTISED. 5: 

! ‘OR WHOLESALE PRICE! 

„ SAVE 555 - DON'T: RENT 

CALL FOR FREE CATALOG! 

Zenith Pioneer 


Jerrold Panasonic 


Oak Sigma, Scientific Atianta 
CREDIT CARDS ACCEPTED 
call AA Electronics Today! 


800-258-9512 


http:// www.AAElectronics.com 


CAD Build ItYourself 
DIGGER з. - 

| ' Brochure E 
Plans for models 5-9 ft digging depth v “ 
Starting at $1000 to build get 
No machining Car Towable 
3-pt hitch plans too 
Kits available 


B0, Box 6 Box x 606, Dept. 8 * Daleville, VÀ 24083 • 1-800-817-5267 


CABLE TV CONVERTERS 
Save 51005 L&L ELECTRONICS INC. 


"АІ makes and models 
кесік of duisi 936 Betty Drive, Buffalo Grove, IL 60089 


complete satisfa ction 1 -800-54 2-9 425 
"Quality Equipment Purchaser must agree to comply with any State and Federal laws 


“Shipped within 24 hrs regarding private ownership of cable TV equipment. 
*Free catalog 


«Special Dealer Prices! «Compare our Low 
| Retail Prices! Guaranteed Prices + Warranties! 
| *Orders shipped immediately! COD. 
| * WE'LL BEAT ANY PRICE * 


Dealers Wanted, 


Sorry no Nal, sales, 


Popular | | 
боршаг DECEMBER 1997 


Cable TV Se. ALL-TERRAIN VEHICLES 


аре 
convenrens s DESCRAMBLERS ыы urs ae 
— | PLANS * MATERIAL LIST * SOURCES 


30 day Free Thal - NO REKI 


Free 
Unbeatable wh беседа е pices! 


Catalog 


1 Year War Ni on ail praducts 


KA EM | Call the cable professionals! | Posta je P. 
ELECTRONICS и Credit Cards Welcome ma дашы 


| сунын EM B |... ИРТ 
| | www.tkaelectronics.com s pu = А 1 С. = Fue SEPPO 


eec * OS low gs $99! GO-PED, incredible innovative motorized 
| scooter. Great fun! FREE BROCHURES 
RUSHED! (510)426-2311 
davesmotors @juno.com - 


Friendy Service. 


30 Day trial period. 


ALTERNATE ENERGY 


13 Month Warranty. 
SAVERS 


FOR A FREE CATALOG OR TO PLACE YOUR ORDER CALL: 
BUILD SUN, WIND, WATER POWERED AP 
PLIANCES! 30 Plans. Details. $3.00. MCOAA 
3203 Bordero, 1000 Oaks, CA 91362 


FANTASTIC self running motors and gener4 
ators. FREE info. Energy Research, Box 1514, 
Jackson, CA 95642 


FREE HEAT from WASTE OIL. 


| Smoke and soot free. Very inexpensive. Tested by EPA in | 
Maska. Used worldwide. Heat shops and other buildings. 


Increase Your Vision “ex; 4% 


: ep ^ & 
FREE with your own ta 260, ы Ў Send $5.00 (reiuntable) lor de: 
FRE 2 - - | Fein on %, tailed information & order blank 
| Catalog Е CABLE BOX , %,2% C = 
—. f > Waste 011 Plans, Dept Р, 
Repair ا‎ 4 : Box 1148. Fort Benton, 
Service ^ Сс EN 140,000 BTU MT 59442 
; У FREE ENERGY! Fuel-Less Motors and Gener 
" шы; М! кїї || ators! H&A, R2EPS Bowling Green, МО 
63334-9350. 
Back ' "ÉNTERPRISES n 
Guarantee It's full of stars — 


count Catalog $4. WINDPOWER, 13569-Р597 


| INDEPENDENT ELECTRIC SYSTEMS Dis 
214TH Road, Holton, KS 66436 913-364-4407 


Call 1- 900- 715- 6789 


Save on Select Sexes: 


| ALL MAJOR CREDIT CARDS ACCEPTED * 13492 Research Blvd * Suite 120-232 * Austin, TX 78750 | 25x 36 - 30x48 INFINITE ENERGY Magazine, COLD FUSION, 
| — ——=2 45х81+50х120 Perec Boland Shop transmutation, ZPE, science / technology 
* [osy Financing Ausiekle | expertly treated. Sample: $5.00; $29.95 / year 


"Мт (тіс. ДЕ РОВ 2816-PS, Concord, МН 03302 http: 
кыйлу: аре www.infinite-energy.com 


2760» Stairs ТЕГІ 


Гаете. The Amazing Mini Cary (^ 8 5 | ج گے‎ | 
Build with Bike Parema, ЕЎ | | Spiral, Straight, and L SS, a bor RE info NEW! BUILD AMAZING LIQUID PISTON EN. 
Ка 2729-00 curved Stays sreecmasten” 1 800 888-4606 | | GINE from pipe fittings. Free information. ABCO 
ALL Sizes & Styles | ала ee ee 
Steel, Wood, Aluminum į SAVE UP TO 80% ON HEATING BILLS WITH 
Custom & Stock Kits | adu A YUKON/EAGLE MULTIFUEL FURNACE 
| DESC RAMBLERS Best Wood/oil, wood/gas, 
Free Brochures & НЕ , Buys wood/electric 
Factory Assistance ain | whole house 
Ё ervice =" indoor warm air furnace. 
1-800-431-2155 ext. PS127 щі - i --- Warranty кке 
DESCRAMBLERS | | [3 0 Ag Sc | 
к ТҮЗДІҢ · РИТЕН5 100% MONEY BACK kkk س‎ = Lr Palisade, MN 56469 


VIDEO STABILIZERS GUARANTEE 


3133 30 Day Trial 
4133 Product Catalog 
41331 Year Warranty 


=o a 888-554-2776 


or 1-800-358-0060 


CHRISTMAS GIFTS 


REPLICA SWISS WATCHES... 18kt Gold- 
plated! Lowest! 2Y Warranty! Waterproof! 
(770)682-0609, FX(770)682-1710 


ALARM SYSTEMS 


NEW FREE ENERGY! Fuel-Less 350hp En- 
gines. Creative Sciences Box 557 New Albany, 
IN 47150 | 


am M | 1 im. | 
Ё - 1217 Ҹ S ш 


HONEST PRICES 


ARTS/MUSIC/POETRY 


POETRY CONTEST! $5,000 IN PRIZES! 


` LDesc F: Di ў NR WIRELESS rapa ALARM American Poetry Awards, Box 490-PS, Os- 
“< A7 =- | т | ell rings in your , FL 34229 

ISAVE Dealers || || NEWEST DIGITAL EQUIPMENT „А ball ringa in yaur f| prey ша 
к 51003 7 Welcome ||| — Ga na. one walks ordrves | | ШУИ 
| 30 Day Money Hack Guarantee | ALE Za ELECTRONICS à ‚ге кеч | -— m 


Improve Audio System Sound Quality for $10 
plus. Send $5 for plans/ theory. MICROP- 
HONICS SUPPRESSION, P.O. Box 18411, 
Boulder, CO 80308-1411 Colorado Residents, 
3% Tax 


Call Us Last! 
We will beat any advertised price | 


| DAKOTA ALERT, INC. 
| ala Елеке „кее | 

| 

i= 


Box 130, ELK POINT, SD 57025 
605-356- 2772 


1-800-842-9670 | 


httpl/www.cdelectronics.com!cd 


— ыға ғғ ғғ тына — ee ығы. тын. ына  -— ell 


НЕРДІН ҒОАМ НОТ л Ese 
Misc é 


. Save 555 


= Kits to Rt any speaker—Advent, AR 


SAWMILL $3795. 
FREE INFO | оосо Qe zd 


Norwood Inc. 


n E m "UL | JBL. Bose EN EV. etc. м 
N? Curtwright Dr. " | z т " ы ANE E Burrourn ds. Спее 5 ы рың І EN TT E 
Unit 3 hoye icu ent шаша ылыы e MC/ VISA/Discover—no CODs inci 
P erst, NY 1422 Ug! ee an. | Call for FREE brochure OF о ee noe Will Carry 250 Ба. » Call wimake & model for best price “eens 
Vise ie tres ; меба sand $19.85 (45 sih} for a pera ді EN aids * Phone 24 hrs, 704-697-9001 | F PP | 
1-800- 361-774 етар ig tomarrmw's bald BO тепате info viden. ta. TX, 7665] Weighs Only б Toil Free 800- 747- 3692 | Г 


Ext. 101 : | (haer 2 Cycle Engine 


Box 1 O88 * Flat Rock "ag 


| 


| AUDIO/VIDEO EQUIPMENT. 


(LOUDSPEAKER REPAIR? Call Simply 
| Speakers, 1-888-FOAMROT for free info. (Toll 
| free- 24 hours.) 


* Ашы enning JO Sound Procera 
for senes 055 ond home hantar 
"HE ble 3D ) mu REALITY 
в of eC ribs JL Stee) тагат 
seus 30 day Money boc 


іс pour А/У spake - e 
"fura ana CO)". technclogy o 800-901-8086 
hep // ғаға rre cer 


wen oo Sony ЯСА oad Pioner wh 
AUTO SUPPLIES & 
EQUIPMENT 
Book of ALTERNATOR/Generator Rebuilding, 


Box 26044, Las Vegas, NV 89126 
WWW.hhtechnology.com 


Popular Science reserves the | 
right to refuse any advertising 
order. Only publication of an 
advertisement shall constitute | 
final acceptance of an order. 
Publication does not constitute 


an agreement for continued 
publication. All orders are 
subject to the applicable rate 
card, copies of which are 
available upon written request 
sent to the address provided. 


AUTOMOBILES 


Suitable for: 
* Lawn Mowers 
“(бо Karts 
* Luggage Pods 
*Log Splitters 
* Pressure Washers 
* Dog Boxes 
“АТУ5 
* Etc. 


CARS FOR $100! Trucks, boats, 4-wheelers, 
motorhomes, furniture, electronics, computers, 
etc by FBI, IRS, DEA. Available your area now. 
Call 1-800-513-4343 Ext. S-20025. 


— mm 


DO YOU CHANGE YOUR OWN OIL? You 
need this free information 800-450-4144 


How to buy a HUMMER with virtually no out ol 


pocket cash. Send $2.00 and a SASE for S&H | 


to: N.P. 2636 Grand Ave. Box 218 San Diego CA 


92109 


SEIZED CARS from $175. Porsches, Cadillacs, 
Chevys, BMW's, Corvettes. Also Jeeps, 4WD's. 
Your Area. Toll Free 1-B00-218-9000 Ext. 
A-5586 for current listings 


VAPOR CARBURETOR TRIPLES MPG. Free 
information. H&A, R2PS Bowling Green, MO 
63334-9350. 


AVIATION 


Airboats. Hovercraft Plans. Propellers, Airdrives, 
Engines. Catalog $5.00. Arrowprop, 610P, 
Meeker, OK 74855 


. Remote Controlled Flying Saucer! 
Complete! Ready to Fly! No Assembly! Best Value in RC Hobby 
SUS 50 + 55 shipping = SUS 55 Money Order or Cheque 
Check our Web page: http//www.hnk.ca/saucer 


: Plantraco LTD. 526 Copland Cres. 


Saskatoon, SK, Canada, 57H 275 


24 Hr Voice Orderline: (306) 955-1836 
24 Hr Ea 130 6) 931 -0055 TL 
E-mail: отап @Ипк га 


BOOMERANGS! HI -TECH DESIGNS. Amaz- 
ing Science Project Fun...Returns! FREE Cata- 
log. BoomerangMan, 1806-2 N. 3rd, Monroe, LA 
71201-4222. 


HOVERBOARD TECHNOLOGY 15 HERE! 
Send $20 for plans to: HOVERTECH, Box 
16154, West Palm Beach, FL 33416, http:// 
www.hovertech.com 


Worlds 
Tiniest 


S5uper-Iow-cosl, easy construction! 


True Vertical fight Сап юз 
| оға Cen а AS mapari eral 
ыйга ght адме rue ed! 


ES 24-hr. Orderline: a 


| G-1 Conetruniion Plans: 


Only 524,95 


(Add $3 post. Forvign add 26) 


ү t PU (СалыоФ ош $10) 
Vorrecn, * PO Вох 511-A o Fallston, MD 21047 


DECEMBER 1897 


іле. 


Guaranteed Never To Jackknife® 


, | * FREE * 
d information 


Smart Trailers, Inc., EO. Box о 
eptPS1297  — .1-888-556-. 


* An Automotive Trailer 
Custom Designed To 
Meet Your Needs. 


* Works with your hitch 


t^ le City, FL 33846 
10 900 


AVIATION 


POWERED PARACHUTE NEWSLETTER. 
Large classified section. $20.00 annual sub- 
scription 4 Issues. Visa/MC accepted. Portland 
Powerchutes Inc. 28621 SE Woods Rd. Eagle 
Creek, Oregon 97022 1-800-457-4310 


WWW. rw.popularlink. com 
Visit our site! Се FREE GIFT" 


Helicopter 


Homebwi " Progecia 
Arnos. Tools 
Spy Его 

nites. Auto paris 
 Surviwal Gears. etc 
a мон Носете пәбдей 
a Powered by motorcycle 
or Rotes engine 
d Take oli. land everywhere 


Tei: 407-839-3202 
Complete Construction Plans 


Only $ 16.95.53 post 


BUILD THIS AMAZING JET ® 

IN YOUR HOME SHOP! | 
Jet power for: 1- PERSON HEL iM 
COPTERS * AIRPLANES * ЖЕТ BACKS 

* GO-RKAHTS = BIKER. = ROCKETRY INCLUDED. 11073 BONUSES: 
Complete Jet-Engine Plans NETZ extra Jet Eng: ne buiding 

ONLY $24.05 М ЕРЕТІН 
| plus $3 р/һ — $6 foreign 2. шта s DS 
pis ыш келдерге ‘OF СІ redit card order: — 
x 1 р а sic. eae 6824 
Long Green, MD 21092 =. 0-592-0810 — xm 


THE M.P. HELICOPTER | 
NO FUEL CONSUMPTION 


Have you 
| ever imagined 
| ho ny mat 

fast wath 

yor ow C 

power? 

with the М-Р HELICOPTER you can maultiphy your legs power sixty 
five times and fly silenty. COMPLETE INFO. PACK & PLANS $16.95 

ADD $3.00 P/H FOREIGNERS ADD $600. NEW TECHNOLOGY | 

SPECTRUM INC., РО. BOX 6092, PALM HARBOR, FL 34684-0632 | 


BEER/WINEMAKING 


BEERMAKERS Winemakers Free Catalog. 
Fast Service, Free Recipes. Cellar-S, Box 
33525, Seattle, WA 98133. 800-342-1871 E- 
mail homebrew @ aa.net 


BREWERS! Outstanding products since 1979. 
Free William's catalog, call 800-759-6025 any- 
time. www.williamsbrewing.com 


FREE CATALOG. Brew Quality Beer Yourself 
Easily. Call WindRiver Brewing: 1-800-266-4677 


| Anytime. 


BEER/WINEMAKING 


Homebrewers, FREE CATALOG. Great Begin- 
ner kits. Brewery, Box 14712, Minneapolis, MN 
55413. 800-234-0685. 


WINEMAKERS - BEERMAKERS. Free lilus- 


trated Catalog. Since 1967. 1-800-841-7404. 
KRAUS, Box 7850-N, Independence, MO 


| BETTER HEALTH 


KEEP HEMMORHOIDS UNDER CONTROL 
without medications or changes in diet. Money- 
back guarantee. For information, send $6.95 


and SASE to Clareman Company, P.O. Box | 


64964, Rochester, NY 14624 


ATTENTION DIABETICS! 


Unique Program: 


Get your supplies delivered directly to your door, 
| at little or NO COST if you have Medicare or insurance. 


Call Diabetic Hotline 
800-595-0228 


New Medical Camera: Hand held Laser imag- 
ing device. See into the body with color clarity. 
Free shows. Color Catalog (includes other 
inventions) $12.50 to AKAE 2295 Bethesda 
Drive, Huddleston, VA 24104 
htto://www.huddiestonhouse.com 


Waterwise Purifiers... 
(800) 874-9028. Box 45981, 
33514-0459 


BOATS & EQUIPMENT 
BOAT KITS -- PLANS -- PATTERNS -- BOAT- 


BUILDING SUPPLIES -- All Boat Types, Sizes. 
HUGE CATALOG -- $3.00. ($5.00 Priority) -- 


Center Hill, FL 


BOOK “Boatbuilding” -- $6.00. CLARKCRAFT, | 


18-7 Aqualane, Tonawanda, МҮ 14150. 


(716)873-2640 www.clarkcraft.com 


BOAT PLANS- PATTERNS- KITS- 176 page 
CATALOG- 55,00. GLEN-L, Box 1804/Р57, 
9152 Rosecrans, Bellflower, CA 90707-1804. 
562-630-6258. www.glen-l.com 


BOOKS/PUBLICATIONS 


PUBLISH YOUR BOOK! Free guidebook to | 
subsidy book publishing. Vantage Press, Dept. 
AP, 516 West 34th Street, New York, NY 10001. 


BUSINESS OPPORTUNITIES 


$100,00 SELLING BOOKS BY MAIL. FREE 
CATALOG- WE DROP SHIP. 1-800-550-9979 


$1,000 A DAY... EVERY DAY Recharging 
Toner Cartridges Huge Demand! It's Easy/ Fun! 
FREE DETAILS. 1-800-664-6776 


$1,500/ THOUSAND Immediately. Stuffing En- 
velopes. Free Supplies. Send S.A.S.E.: J.H. 
Enterprises, Dept. PS12, 114-1027 Davie 
Street, Vancouver, B.C. V6E 4L2. 


$1800 WEEKLY RECORDING VIDEOTAPES 
At Home. No Copyright Violation. Free Startup 


| Information. CMS Video, 210 Loma Square, 


#163PS, Birmingham, AL 35216 


EARN $40.00 TO $60.00 AN HR. IN THE 
FIBER OPTIC LIGHTING INDUSTRY 


PRODUCT BROCHURE « VIDEO $20.00 
(CREDIT TO FIRST PURCHASE.) 


GENESIS ADD $2.95 FOR S+H 


LIGHTING 
SYSTEMS Inc. 
8173 East Bay Blvd. Suite B 


Navarre, FL 32566 FOR CREDIT CARD ORDERS 
CALL (850) 930-9509 | 


#1 MONEY MAKER Spare Time! No selling! No 
inventory! Publicly documented seven week 
$19,919 income! Free audio cassette and Re- 
port reveal everything. Real Money, 333-PSC7, 
SW 5th Street, Grants Pass, OR 97526. 


$3,000,000 In 2 Months Using All Free ads. 
Recorded Details: 1-(905)937-9545 BT. 


homemade distilled. | 


| 


BUSINESS OPPORTUNITIES. 


$2,000 DAILY From your Telephone Answerinc 
Machine! I've made over $1,000,000 using mine’ 
(303) 637-1492. Recorded Details. 


$2000 weekly!... Assemble products at поте. 
Free infopak!... Universal-PS, 1454 Rockaway 
Parkway, #249, Brooklyn, NY 11236 


$2,136,000 IN 6 MONTHS working only 2C 
minutes daily! Toll-Free recorded details: 
1-800-657-3378 or (303)654-7115. 

Electronic Fishing Lure attach to your boat 
uses 12 volts, Fish Rustler, 1415 11th Ave., 
Altoona, Pa. 16601 USA Fax 814-942-3436 
GET PAID $268.20/ Roll Taking Easy Snap- 
shots! Film Supplied. Phototek, Box 3706-PS, 
Idyllwild, CA 92549. 909-659-9757 


EARN $60,000 YEARLY 


| Repairing (not replaci ng) stone dam- 
aged windshields and plate glass. 


Learn how a 3 minute repair can earn 


you $1200/week! 

cALL мом! 1-800-695-6224) 
FREE REPORT! 

NVS/OPTIKLE ER, LYNN, MASS. 01 904 


FAMOUS MAILORDER MILLIONAIRE reveals 
money-making secrets! Free exciting cassette. 
Melvyn Powers, 12015 Sherman Rd., North 
Hollywood, CA 91605. 

http/Awww.mpowers.com 


HUGE PROFITS! Ideal mail order product not 


| available elsewhere. МІР, 143 Lakeville Circle, 


Petaluma, CA 94954 


HYDRAULIC JACK REPAIR MANUAL AND 
CATALOG $10.00. HYDRAULIC PARTS SUP- 
PLY, BOX 4157, BROWNSVILLE, TX 
78523-4157. 


MAKE A FORTUNE IN MLM Free Report shows 


| you how. Call now! 1-800-656-6397 ext.481. 


www.prostepinc.com 


MAKE MORE MONEY THAN YOU CAN 
SPEND! Recorded message tells all. 
1-800-662-0768. 


REPAIR CRACKED WINDSHIELDS 


Earn $90,000 Yearly Repairing - 
-Not replacing- 


Large Cracks in Windshields 
CALL 1-800-826-8523 


or write The Glass Mechanix Inc. 
http//www.the-glass-mechanix.com 
4555 NW 103rd Ave. * Ft. Lauderdale, FL 33351 


MANUFACTURE GIANT 6' PROJECTION 
TVs- HUGE PROFITS!!! SONY QUALITY!!! 
SIMPLE!!! CATALOG $1.00. POLI-VISION 
187-PS CYPRESS, THROOP, PA 18512. 
(717)489-3292. 


MONEY MAKING MACHINE. Curbmate ma- 
chine installs beautiful concrete lawn edging. 
Amazing profits. 801-262-7509. 


NEW! GROW EXPENSIVE PLANTS, 2000% 
PROFIT. Free information. GROWBIZ, Box 
306-S12. Seminary, MS 39479. 

PIANO TUNING PAYS: Leam with approved 
home study course, Diploma granted. American 
Tuning School, 17050 Telfer Dr., Morgan Hill, 
CA 95037. 


Reclaim "Scrap Gold" From Old Computers) 
Jewelry. Free Information. 24 Hours: 


| (603)645-4776. 


МӘКЕН HUG E PROFITS | riis ms Gi нілі C кеттің Гайру ім 
Australian Labeler for worlds largest earihonm dietrehutor for over 


Ы? years, Saperwoarms convert йде unto rh organic feriliser. Easy 
io raise ond axi multiplier. Grow then in your own backyard, garage, 
or Farm. Disiributerships and Joist Venture Partnerships available. Call 
now for mere exciting information on this unbelievable money 


making eprprtzimit y. SUPE RM 


Рнохе (818) 363-0202 Fax (818) 360-8562 
Web Site: http//www.superworm.com 


| BUSINESS OPPORTUNITIES CABLE EQUIPMENT 


Start Internet business on a shoestring. No 
experience necessary. Free information. Ac- 
tium, 4418 18th Ave., Suite 110, Brooklyn, NY 
11204 www.actium1.com/home 


WE BUY newspaper clippings. $781.23 weekly. 
Send stamped envelope. Edwards, Box 
467159PP, Atlanta, GA 31146. 


WE'LL PAY $2950 AND MORE PER 
MONTH!... EASY & HEALTHY. FREE INFO- 
PACK, BONUSES!.. UNIVERSAL-W, BOX 
360-378 BROOKLYN, NY 11236 
http://members.aol.com/UPCDJINC 


BUY IT WHOLESALE 


39,457 Products, Factory Direct... TAIWAN, 
HKONG, MEXICO!! Save 500-900%... Echo, 
Box 739-C127, Shalimar, FL 32579-0739. 


FAMOUS NAME REPLICA WATCHES. Amaz- 
ing Re-creations. Excellent Quality. Free 
Wholesale Brochure. 1-800-553-4334. 


FREE 1998 600,000 ITEMS, Wholesale Direc- 
tory (LSASE) TNT, Box 2614P, Big River, CA | 


92242 


І CABLE EQUIPMENT 


A1 CABLE BOXES, RFT, TESTERS, DES- 
CRAMBLERS IF WE DON'T HAVE IT, YOU 
DON'T NEED IT. DEALERS WANTED, 1 YEAR 
WARRANTY, CATALOG FBN ELECTRONICS 
7AM TO 10PM, 7 DAYS. 1-800-225-9756. Visit 
our website & www.fbnelectronics.com 


ALL CHIPS $9.00 -$18.00 & CONVERTERS. 
QUANTITY DISCOUNTS. NO MINIMUM. ANY- 
TIME. 1-800-760-0555. 


BEST KEPT  SECRET-  INCREDIBLE 
Wholesale Prices on Descramblers. CALL BUY- 
ER'S ASSOCIATES, 1-800-889-5139. 


guarantee 


È * Quantity discount 
| * 1-year warranty 
* Dealers welcome! 


BIG SALE!! Notch Filters $18.00. E-Z install 
test activation chips/ boards from $5.00. 
Bullet’ ID Stoppers $9.95. Name brand des- 
cramblers from $139. External activators from 
565. DEALERS WELCOME. LET US BEAT 
YOUR BEST PRICE. 1-800-449-9189 ANY- 
TIME. SE HABLA ESPANOL 

CABLE BULLET 


“TERMINATOR/ 1.0. 


| BUSTER.” Electronically shields yourself and 
| your box. LIFETIME GUARANTEE. Wholesale 


prices. 1-800-820-9024. 


DESCRAMBLER KIT 


$14.95 


WHY PAY HUNDREDS MORE? 
| 1-800-752-1389 
(24 HOURS) 
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CABLE CONVERTERS, TEST MODULES. 
Money-Back Guarantee. EXTREMELY COM- 
PETITIVE. New universal auto-multimode mod- 
ule, raw equipment, catalog, credit cards, c.o.d. 
888-443-9185 


CABLE DESCRAMBLERS. ALL MAKES. 
LOWEST PRICES AROUND! PRECISION 
ELECTRONICS, HOUSTON TX. 


1-888-681-4610 AN'YTIME 


=* MULTIMODE ** | 
RFT/TMG 


870.00/1010T 


| * 30 Day Trial * 1 Year Warranty * 


(314) 569-4027 
"WORKS ON ALL JERROLD SYSTEMS 


CABLE DESCRAMBLER! ANYONE CAN 
BUILD in SEVEN STEPS with RADIO SHACK 
PARTS. PLANS/ KIT from $5.00 plus FREE 
BONUS!! 1-800-818-9103. 


‚CABLE TV: 


| CONVERTERS/DESCRAMBLERS | 


| BUY DIRECT FROM | 
| THE WHOLESALER | 


COMPATIBLE REPLACEMENTS FOR MOST MAJOR SYSTEMS 


* 24 HOUR SHIPMENTS! 
| e 30 DAY MONEY BACK GUARANTEE! 
* QUANTITY DISCOUNTS! • DEALERS iu. | 
MASTER CARD е AMEX * VISA * C.0.D. 


| 
| 1-800- 800-0766! 
| КІМТЕОМХ | 


і (МО FLORIDA SALES) І 
Have make and model number of equipment used in your area ready. 
| All Shipping & Handling Fees at Customer s Expense. 


p Me implying theft of service will be denied siste. р | | | 


CABLE DESCRAMBLERS/ CONVERTERS. 
REPLACEMENTS FOR ALL MAJOR BRANDS. 
BEST PRICES! MONEYBACK GUARANTEE! 
FREE CATALOG! ALLSTAR 1-800-782-7214 


CABLE/ SATELLITE DESCRAMBLING. New 
digital satellite fix. Voice/ FAX 716-283-6910. 
http://www.scramblingnews.com 


Cable T.V. Converter Accessories. Quality 
Prices. Satisfaction Guaranteed. COD/ Visa/ 


| MC/ Amex. 1-800-259-1187 Eagle Electronics 


Inc. 


CABLE T.V. CONVERTERS AND DESCRAM- 
BLERS. WHY RENT? CALL BASIC ELECTRI- 
CAL SUPPLY. 1-800-577-8775 


"T" 1 | 7 


"| 
M 


CABLE TV DESCRAMBLERS/ CONVERT- 
ERS. BARGAIN HEADQUARTERS. MAKE 
YOUR BEST DEAL WITH US. GATEWAY 
ELECTRONIXS, 1-888-422-2533. 


CABLE TV DESCRAMBLERS. CLIFFORD 
ELECTRONICS. CALL NOW TOLL FREE: 
888-298-0200. 


. CABLE EQUIPMENT 


CABLE CONVERTER DIAGNOSTIC TEST CHIP 


WE STOCK A COMPLETE LINE OF CHIPS,TOOLS, WIRELESS QUICK INSTALL TEST | 
BOARDS AND DIAGNOSTIC TRANSMITTERS. WHOLESALE PRICES-DEALERS WANTED. 
*** ANYONE IMPLYING ILLEGAL USE WILL BE DENIED SALE. WE SELL PRODUCT *** 
ONLY!! TO QUALIFIED BENCH TECHNICIANS OR CABLE REPAIR FACILITIES!! 
*LOWEST PRICE & SUPERIOR PRODUCT GUAR, BUY 5 TEST BOARDS 5 GET 1 FREE 
MONDAY- FRIDAY 8AM-7PM, SAT 10AM - 2PM EST. HTTP://WWW.800-GOCABLE.COM 


CABLE TV. DESCRAMBLERS, CONVERT- 


ERS, QUANTITY DISCOUNTS, 30 DAY 
MONEY BACK GUARANTEE. NO CATA- 
LOGS. COMPETITIVE PRICES. CALL NOW: 
1-800-322-0921. REGAL SALES INC. 


CABLE TV EQUIPMENT & ACCESSORIES 
Wholesalers Welcome! 30 Day Moneyback 
Guarantee! Free Catalog! PROFORMANCE 
ELECTRONICS, INC. 1-800-815-1512. 


CABLE T.V. TEST CHIPS, Pioneer, Jerrold, 
Scientific Atlanta, Zenith, Tocom, Pio Q.Cube, 
FTG's, НЕТ“, Hudson Tech 
1-800-577-5617 


CABLE DESCRAMBLERS & TEST CHIPS. All 


models... 
Chipsmart, 
954-792- 701 2 


lowest prices. Available overnight. 
1-800-208-2638/ TECH. 


£ CABLE ШИНЕЛЕН 


" T M | m a 
# РОГ urranm 


* утттш , үт * Scientific Atlanta™ * "Pioneer | 
“WE SERVICE PRIVATELY OWNED CABLE CONVERTERS” 


(2 (219) 935-41 i 
Sorry, no IN, NY, or № Sol 


| NATIONAL CABLE BROKERS 
| 1801 W. Jefferson St., Plymouth, ІМ 46563 | 


Dealers specials ROW unmodified 10 Lot 
Tocom 5503 Vip $60.00 SA 8570 $75.00 
1-800-219-8618. 


DESCRAMBLERS... CONFUSED? We'll Ex- 
plain All Your Options. All Models Available. 
Quality Service. Open 6 days, Mon-Sat 
9:00a.m.-8:00p.m. SUNSTATE ENGINEERING 
1-800-717-1575 


"^ CABLE TV 
DESCRAMBLERS 
Absolutely the Lowest Prices! All | 
Brands! Money Back Guarantee! | 


The Cable Store 


1-800-390-1899 
10am-8pm EST 


TWO-PIECE COMBO $99 
(Minimum Quantity: 10 lot) 


Copy Rental Tapes with 
Our Video Stabilizers 


Quality Equipment > FREE 30 Day 
Trial Period * Never Rent Again + 
Save 5100s + Equipment Set Up 
Tech Line * All Major Brands 
Quantity Discounts 


UPS * Fed €x * COD 
All Major Credit Cards 


Inc. | 


DESCRAMBLERS, CONVERTERS. ALL OP- 
TIONS EXPLAINED. BEST PRICES, SER- 
VICE, WARRANTY, FREE CATALOG. 
1-800-854-1674. 


JERROLD AUTOMODE TURN ON CUBES 
new low prices... 1/$88, 20/$65, 50/$49... | 
CALL NOW!! 1-800-660-CUBE 


New Products | 
works on all systems 


Wholesale pricing = Dealers wanted | 


800-763-7277 


LINK YOURSELF WITH OUR EXPERIENCE! 
CABLE ТУ DESCRAMBLERS. 30 DAY MONEY. 
BACK GUARANTEE! ALL CREDIT CARDS 


COD. CABLE LINX, 
1-800-501-0095 _ 


INC. MPLS, MN 


NEWEST AUTOMATIC MULT-MODE. "DES- 
CRAMBLES CABLE PERMANENTLY!" YEAR 
GUARANTEE... 1-888-331-1107. FREE ІМ- 
FORMATION... 1-718-257-5430 


PUZZLED ABOUT DESCRAMBLERS? WE'LL 
EXPLAIN ALL YOUR OPTIONS. WHOLESALE, 
RETAIL. OPEN 6DAYS. BEST TECH SUP- 
PORT &FRIENDLY SERVICE. TOLL FREE, 
1-888-238-0967. ROYAL ENGINEERING INC. 


SECRET CABLE DESCRAMBLERS! Build. 
your own Descrambler for LESS than $12.00 
in SEVEN EASY STEPS! RADIO SHACK 
Parts List and FREE Descrambling Methods, 
that COST NOTHING To Try, Included. Send 
$10.00 to: INFORMATION FACTORY, Р.О. 
Box 669, Seabrook, Texas 77586. For VISA? 
MC, C.O.D's, 1-281-922-3512 Any Time! 


TECH SUPPORT ELECTRONICS 
1-888-273-1349. Basic cable TV converters, 
personal security equipment. Money- back quar. 
Free catalog. 


TEST CHIPS, GUARANTEED QUALITY. $30-. 
$40. TECHNICAL SUPPORT, QUANTITY DIS- 
COUNTS. TELECHIP, 1-800-793-7567. 


SPECIAL OFFER 


PANASONIC 
CONVERTER 
and 
SEEMORE 
DESCRAMBLER 


$99.00 
(min. order 10pc) 


800-435-0523 


STARLIGHT ELECTRONICS 


DECEMBER 1997 Popular 


ي 


| CABLE EQUIPMENT | 


WHOLESALE DESCRAMBLERS & CUBES. 


All Models, MultiMode, RFT's, T2's, etc... Save | 


$$$$. 1-888-599-8612 


| WHOLESALE PRICING RFTS SILVERS 
GOLDS WIRELESS AND ALL CABLE 
BOXES. MEGA 800-676-6342 


* Your Descrambler Connection + 
Free | Year Warranty e Free 30 Dau Trial 
Equipment Set Up Tech Line 


CATALOGS 


ADVANCED JCIENCES ^ 
| “25th Century Technology Today” Ee 
E xL 


Time Travel - Invisibility - - Levitation - Ra- 
dionics - Mind Power Devices - Hidden 
Technology - Courses - Hundreds of Prod- 
ucts!!! Catalogue $4.00 
| 


Р.О. Box 2917-P, Palm Springs, CA 92263 | 
Phone (618) 327-7355, Vs,Mc, Amex 


DREAM TECHNOLOGY / 


CELLULAR EXTENTIONS, 2 PHONES 1 NUM- 
BER, FLIP PHONE DPC- 550 - BAGPHONE 
WITH ACCESSORIES $149. DETAILS, CATA- 
LOG 702-642-0325 OR WEB: 
http://www.lessbusters.com 


CLASSIC CARS 


"Fhe ( ginal " " 
| BATTERY MASTER | 
[SWITCH € 


e Can fit post 
or side terminal 
batteries 
* Model 192-B 
Disconnects all electrical circurts with a simpie turn 


of the knob Attaches to battery in minutes. Heavy 
duty. Suitable for 12 or 24 voll battenes 


d а 


Eliminates battery drain. prevents electrical fires 
provides emergency cut-off 


Remove knob to stop theft and 


unauthorized operation $1 4.95 ck 
| ` plus $2.50 S/H 
BATHURST, INC. 
9360 McKnight Rd. = Suite 202-PS 
Pittsburgh, PA 15237 


412/369-0310 Fax: 412/367-1880 
Quantity diacounts-12 unita or more. 


CONTACT LENSES 


CONTACT LENSES. Absolute lowest prices on 
'your contact lenses. Guaranteed. Call 1-800- 
CONTACTS. 


DO-IT-YOURSELF 


BUGGED? PHONE TAPPED? FREE Catalog 
of Counter-Surveillance Equipment tells you 
Fast! (800) 732-5000 


LISTEN TO CORDLESS PHONES, CELLU- 
LAR & more. Modified hand-held scanner re- 
ceives all. Frequency List included $179.00. 30 
day trial. 6 month warranty. MC/ VISA/ COD. 
(314)569-1860. Confidential. 


Top Secret Consumertronics. 200« Shocking 
Products, Services. Hitech Survival, Computers, 
Energy, Biomedical. Catalog $3, Box 23097, 
Albequerque, NM 87192. www.tsc-global.com 


UNUSUAL PUBLICATIONS! Strange stuff! 
Weird plans! FREE catalog 185+ amazing pub- 
lications! Electromart, Box 4-P, Carthage, TX 
75633-0004. 


Do ular 
HN DECEMBER 1997 


it's easy 


DO-IT-YOURSELF 


= tection for Cars, Trucks, — 1 | 12 
ME нуз, Motorcycles, Pools, Machinery. oT 
/ pa Great for Workshops, Paintbooths, 
4 Sandblasting, Camp. or Temp. Shelter, Govint & 
Contracts, Greenhouses & More. 


Industrial Contracts 


» Covers last to 20 years. 
е Sizes from 5 to 60'w, up to 30'h, Any 


è He avy Du 


y Assembly & Anch oring. 
SHIPPED TO YOUR DOOR! 
DEALER WANTED! 2 YEA 


"Ask for Details 


— —LASERS ——* 
FROM $10.00 
(602) 934-9387 
http:/veww.miHasers.com 


FREE CATALOG 


mener. Н—# P. О. Box 1724 
ШЕ tRUMENT tS Glendale, AZ 85301 | 


TELEPHONE LISTENING DEVICE 


W/12 HR. RECORDER 
Automatically record all 


$99.95-- 7.00 SH. | 
Telephone Listening Device 
$19.954 $2.00 sh.(separately! 
VERY POWERFUL FM TRANSMITTER 
Transmits t» any FM radio up Ip ' mi. Easy tn 
.4 assemble kit Up to 9V (nat incl) $29.95 + $2 sh. 
“. Por comprehensive 50 page catalog of Micro 
Video VHF Transmitters, Surveillance & Counter- 
Surveillance and much more! Send $3.00 
Call 407-725-1000. COD's OK 


USI CORP 
PO. Box PS2052 Melbourne, FL 32902 


DON'T THROW AWAY THAT USED 
COPIER OR PRINTER CARTRIDGE! 
Do it yourself | 
SAVE OVER 75% | 


| Complete kil includes 
= Toner Hechanger 
* Replat pmen felt 


INCORPORATED Order or Information| 
3132 Windsor Or Фф (708) 598-0580 
Palos Hilis, IL 60465 "ЕР FAY (208) 598.9203 


Тыр %& 70 75 
ЖЕНА” 5008 


$29.95 


SURVEILLANCE HIDDEN CAMERAS 
DIRECT FROM MANUFACTURER-BEST PRICE IN THE MARKET 


| Uira miniature hidden comem, in dome, smoke or motion 

іпшб” delector wi mic. BAW or Color Wide view angle. Low fight 

Pe sensitivity + super sharp images, plus video ond audio out 

fa 7 put. From $159.00. Also 1/3" BAW board Comers wmit, 

d only 599.00 USD. Wireless hidden camera, start ot only 
= — $249.00 USD. Plus $5.95 for S/H. Whole/Retnil Welcome. 
| == (COD, Check, Money Onder or ҮМ, 
BOLIDE INTERNATIONAL CORPORATION 
PH: (800) 355-0895 or (818) 575-8178 

9660 Flair Drive #318, El Monte, CA 91731 


[їр i werw.balideamazingpraducts.cam;/ 


Length. 
y Galvanized Steel, Durable Cover & Zipper Door. 
2 н nds Ice, Rain, High Winds, Sun, Sap & Heavy Snow! 


AM 


Й 
ч ы 5 Баз Шы йа 
М.СОУЕГ-І-ІПС.СОГП 


AZING x 


ELECTRONIC DEVICES 


| 1 YEAR WARRANTEE - " 
i- BATTERIES INCLUDED P = 


LAPNé5 Most To 


oni Cotte. 2000 ft... 
3000 ft... 


„РАЯ 


Great Safety Aid For Home, сте or lab. сіз 
Defects Mechanical Abnomalies, Leaking. 
Gases, Propane Tanks, Corona atc, 4 


CYBEREAR Ready to use $19.95 


TURBOEAR Personal amplifier for 
both ean with voice filter.......... $19.95 


Aim at Window and Listen ta 


sounds From Reflected Light. Includes High 
Performance Optical Receiver and Visible 
Laser. CAUTION-NOT FOR ILLEGAL LISTENING, 


LWES Pians- Crecitable fo hdwre FUCO 
LWBSK Kit/Plans- Includes workin 
LWESO Ready to Use- Requires Align "I iita $199.50 | 


ELECTRONIC HYPNOSIS 
AND MIND CONTROL 


Generates Highly Effective HEADSETS INCLUDED 
Audible and Visual Stiruli With | 
Bic-Feedback That Can induce ` 


Hypnotic as Well as ALPHA | 


Retaxed States of the Mind. 


PSYCHIC Ability in Many Pep 


MIND/SYMCR] Plans... некен 15. ЙӘ 
MIND2K/SYNCRIK КН and Plona.... AP. 50 
MIND20/SYNCRIO Ready to Use (req minor силу). .... 879.50 


INFORMA ПОМ UNLIMITED 


| | PO BOY 716 AMHERST NH USA 03031 


| ORDERS ONLY...24 HRS.... 
| TECH LINE..9 to 12 EST......1 603 673 4730 
.1 603 672 5406 


FAX IT LINE.........24 HRS... 


We Accept Cash, MO, CHECK, MC, VISA. 
Overseas Customers Please Add 20% Shipping. | 


І 800 221 1705 | 


LUCID DREAMING 


TECHNOLOGY FOR ® DREAM CONTROL 


EDUCATION & INSTRUCTION 


CASINO RESEARCH TEAM discovers abso: 
lutely proven system. Verifiable $600- daily. 
Literature: 1-800-341-5446 


COLUMBIA SOUTHERN UNIVERSITY. Ac- 
credited External BS/MS/PhD. Programs, Credi 
Life Experience. Free Catalog 1-800-977-8449 
x470 


LEFT IN THE DARK? DON'T UNDERSTANE 
COMPUTER PARTS OR TERMINOLOGY? 
Free literature 281-298-1743 


PARALEGAL GRADED CURRICULUM. Ap- 
proved Home Study. Affordable and Compre- 
hensive. 100 years of legal training. Free cataloc 
(800-826-9228) Blackstone School of Law, P.O. 
Box 701449, Department PS, Dallas, TX 75370. 


Ph.D's $179.00, M.A.'s $139.75, B.A.'s $99.75 


FOR FREE 
1-800-689-5102 
http://www.americancollege.com — — 


INFORMATION, CALL 


GET A COLLEGE 
DEGREE IN 27 Days 


BS/ MS/ MBA/ PhD., etc. 
Including graduation ring, transcript, 


diploma. Yes, it's real, legal, 
guaranteed and accredited. 


Columbia State University 


1-800-689-8647 zo». 


PRIVATE INVESTIGATION TRAINING! Big in- 
come! Own Boss! FREE Information. Probe, 


P.O. Box(PS) 2133, Beverly Hills, CA 
90213-2133 
UNIVERSITY DEGREES WITHOUT 


CLASSES. Bachelors, Master's, Doctorate. Ac- 
credited, inexpensive, convenient. FREE bro- 
chure. Bears’ Guide, 6923-PS Stockton Ave., El 
Gerrito, CA 94530. 800-835-8535. 
http://www.degree.net 


EMBLEMS/ 
PATCHES/DECALS 


CUSTOMIZED PATCHES, PINS, DECALS. 


FREE CATALOG, STADRI, 71R TINKER 
| STREET, WOODSTOCK, МҮ 12498 
(914)679-6600. 


EMPLOYMENT 


INFORMATION 


$329.84 Weekly Assembling Our Products At 
Home. Toll Free 1-800-460-WABC, Ext.1292 
(Message). 


EASY WORK! EXCELLENT PAY! ASSEMBLE 
PRODUCTS AT HOME. TOLL FREE 
1-800-467-5566, EXT. 8068. 


HELP WANTED | 


EAHN MONEY. Reading books! $30,000 / yr 
income potential. Details. 1-800-513-4343 Ext. 
Y-20025. 


GREAT EXTRA INCOME IDEA! ASSEMBLE 
PRODUCTS AT HOME! INFORMATION CALL, 
1-800-377-6000 EXT.6050. 


HOME TYPISTS, PC users needed, $45,000 
income potential. Call 1-800-513-4343, Ext. 
B-20025. 
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| ËE CARE 


NEARSIGHTEDNESS CURE! Radical, new, 
breakthrough. Easy, do- it- yourself method. 
Free brochure: (403)568-2137. 


FINANCIAL | 


BAD CREDIT? RESTORE CREDIT RATING 
YOURSELF! COMPLETE KIT. FREE INFOR- 
MATION. CALL 1-800-299-HELP. 


BUSINESS LOANS government backed are | 


now available. Call 1(800)777-6342 free details. 


CREDIT CARDS! Send for 40 page listing plus 
applications. $25 to DR Jones 0001, 2241 State 
St. 4228, New Albany, IN 47150 


Earn 8% to 50% on low risk investments. Send 
$29.95 to Nickell Investments, P.O. Box 1321, 
Danville, KY 40423 


Get out of debt. Beat the IRS. 


Save and protect your hard-earned 
money. NEW books by top experts. 
Call today for FREE catalog! 


1-888-237-2951 


PURPOSE. FREE INFORMATION PACKAGE. 
1-818-377-5229. 


| Toll 
Midi 


FREE CASH GRANTS -Never Repay! Millions 
available from foundations for Business, Medi- 
| cal, Debt Consolidation, Education. Call for free 
| information: 1-888-643-4137 


FREE GOVERNMENT GRANTS! BILLIONS 
AVAILABLE! NEVER REPAY! CALL (24 
HOURS): 1(760)599-3502 


MAXED OUT CREDIT CARDS? Reduce pay- 
ments and interest. NO FEE. Fast- EZ- Con- 
fidential. NCCS nonprofit 1-888-844-NCCS toll- 
free. TPS 


NEED TO MANAGE YOUR MONEY BETTER? 
Learn to budget, save and increase your in- 
| come. $5.00 to InfoMine, PO Box 10694, Napa 
CA 94581 


OVERDUE BILLS? 1-800-788-1141. Bad cred- 
it's no problem! Licensed/Bonded since 1977. 
Applications to $50,000. Not loan company. 
Town & Country Acceptance. 


| FOR INVENTORS 


Е O يي‎ gg —S ее 


4 WORK DIRECTLY WITH ч 
REGISTERED PATENT ATTORNEY | 
& DEGREED ENGINEER 
36 YRS COMBINED ENGINEERING & 
PATENT EXPERIENCE 
U.S. & FOREIGN PATENTS 


PATENT AND DEVELOP IDEAS WITH 
THE EXPERIENCE OF AN EXPERT. 
FREE 228 PAGE BROCHURE. 
CONFIDENTIAL ADVICE AND FORMS. 
INTRODUCTION TO INDUSTRY, 
MARKETING PLANS, OFFSHORE 

PRODUCTION & PROTOTYPES | 


Also Specializing in Copyrights & Trademarks 


|\Associates located near Patent Office 
| CREDIT CARDS ACCEPTED • OPEN 24 HOURS 


MICHAEL І. KROLL | 
REGISTERED PATENT ATTORNEY | 


| US PATENT REGISTRATION 426,755 | 
171 STILLWELL LA., SYOSSET, NY 11791 


| TOLL FREE US/CANADA 800-307-7774 


Toll Free FAX - US & Canada 800-367-7773 
International Phone/Fax 516-692-2795 
Internet-http:// invention.com 
E-Mail: patent í @ invention. com 


BORSARI & Associates, provides professional 
patent and trademark services. For our in- 
ventor's package, call 800-225-2462. 


DON'T BE FOOLED! CALL OUR INVENTORS 


CLUB 24 HOURS FOR INFORMATION. 
1-800-466-1793 
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FOR INVENTORS 


DEAL DIRECTLY WITH REGISTERED PAT- 


ENT AGENT and qualified U.S. Patent Office | 


Examiner. DON'T BE FOOLED BY PHONIES. 
Free patent information- "Patent, Develop, Mar- 
ket Your Invention." Richard L. Miller, 12 Park- 
side Drive, Suite-N, Dix Hills, NY 11746-4879. 
(516)499-4343, 1-800-242-9853, 
HTTPJANWW.INVENTGOLD.COM 


EFFECTIVE, INEXPENSIVE PATENTING, 
PRESENTING TO INDUSTRY. 19 YEARS EX- 
PERIENCE, FREE ADVICE, 1-800-446-4264 


FOR A FREE INFORMATION PACKAGE on 
our new product development services, call: 
1-800-677-6382. 


FREE help for inventors! No charge for protec- 
tion forms and information kit. Affiliated In- 
ventors Foundation. 1-800-525-5885 


Got a Great Idea? You need INVENTOR'S 
DIGEST! Answers ALL your questions! $22/ yr. 
1-800-838-8808 


ә 


Now OWN IT for only $129 


Created By Gene Scott, Registered Patent Agent 
| and Founder'Chairman of INVENTORS FORUM 


e Provides "patent 
pending" status 
е Easy, quick to do 


е Avoids attorney fees 
• Filing fee only $75 


Do-It-Yourself ACTION КІТ“ 
Provisional Patent Application 


(Congress' June*95 simplified application) 
Kit ines. Video, Workbook, Examples and Forms 


| Fatent Law &Venture Croup 
| 1-800-7-4-PATENT * 1-800-747-2836 | 


Inventions, ideas, new products! Presentation 
to industry/ exhibition at national innovation 
exposition. Patent services. 1-800-288-IDEA. 


Inventor claims 100 mpg. 29 patents ppd. 
$39.95 plus SASE Tulloss Enterprises, 65 
McWhirt Loop Falmouth, VA 22406 


INVENTORS. *URGENT MESSAGE* FROM 
WASHINGTON D.C. 24hr recording. Toll Free 
800-211-0893. Request packet 12. 


INVENTORS - NEVER SEND IDEAS TO 
STRANGERS! AVOID SCAMS - SAVE THOU- 
SANDS! REVOLUTIONARY, PROTECTION/ 
MARKETING METHOD! NONPROFIT OR- 
GANIZATION. FREE INFORMATION: 


11 1-800-846-3228. 


PATENT APPLICATIONS from $495 (Design), 
$750 (Utility). Free estimates, prompt service. 
800-548-3721. 


Patent Applications Prepared. Reasonable 
rates, prompt, courteous service. Patent Doc- 
umentation Consultants 1-800-428-5779. 


PATENT IT ECONOMICALLY! Free details. 


Licensed since 1958. Near Washington, D.C., 


| Ph.D. Associates. 1-800-546-2649 


QUALITY, Confidentiality; AFFORDABLE pat- 


enting and industry presentation. FINANCING | 
AVAILABLE. Free information 1-800-501-2252. 


An Inventor’s Guide 
This new book presents the setting for 
commercializing inventions, the fundamentals 
of locating industrial sponsors, protecting 
inventions, and royalty/licanse negotiation, with 


| sample agreements, Hardbound. 254 pp. 24.95, 
| pue 52.00 shipping (US). 
http://www.light-communications.com/author/ 
muir/technology.htm 
Phone/Fax: (518) 783-5082. Check or Money 
Order to: Latham Book Publishing, PO Box 908, 
Latham, NY 12110. 


FOR INVENTORS 


Patent Your Invention 


> Free inventor consultation 
> Patent searches & applicat 
» Marketing & licensing 


(800) 689-6223 


S.E.L.L. YOUR IDEA..... Free info. on Patents, 
Licensing, Marketing, based on 25 yrs Exp. 
Harshaw Research 600-451-1326 


GIFT IDEAS 


http://www.BREWGUYS.com: Full service, 
supplies and equipment, and on-line homebrew 
shop. HOLIDAY GIFTS WRAPPED and 
shipped anywhere in America. NEW BREWING 
KITS $50 (includes ingredients). Email: info @ b- 
rewguys.com or 1-888-BREWGUYS 


The Ultimate Gift. Name an actual star for 
someone. $36. 1-800-932-4218 


HEARING AIDS 


| Hearing Aids. Deal Direct, save hundreds, 
| free trial. 1-800-641-4327. True Sound. FREE 
Info. 


HEARING AIDS- New FREE Catalog. All styles 
available, including POWERFUL CUSTOM 
AIDS, at savings of 1/2 or more. Power Hearing, 
Box 31, Alpine NY 14805 1-800-260-4135 


HEARING AIDS- GUARANTEED LOWEST 
PRICES! No huge commissions. Home trial, 
terms. All makes. We're the oldest, biggest, 
best. Custom instrument specialists. Free in- 
formation,(800) 323-1212. Lloyds - PSC. 


FREE CATALOG! 
New Hearing жемей 


ө 45 Day Trial eHuge Savings f 
TRY BEFORE YOU BUY! 
1-800-320-3300 EXT R31 
Write: RHODES HEARING 
201R31 Ohlo St., 
Brookport, IL 62910 


HOME AUTOMATION 


Make Your Home Smart. DIY automated con- 
trol of your home. Touchscreens, X10 switches, 


Audio/Video control, security & surveillance, 


| HVAC. 1000s of products. Free 128 page color 


catalog 800-SMARTHOME. 


thome.com 


www.smar- 


INVENTIONS WANTED 


FREE Invention Kit: Patent and Market your | 
Call Concept Network 


new product idea! 
1 -800-846-8368. 


HONG KONG factory need several new pro- 
ducts for their oversea buyers. Send product 
ideas for royalty evaluation. Can produce exclu- 
sively. Hong Kong Plastic Metal Products Com- 
pany, Box 69627, Kwuntong, Hong Kong. 


Inventors: Free information on offering your 
invention for sale. 1-800-537-1133, Kessler 
Sales Corporation, C-7-IW-7, Fremont, OH 
43420. 


Identity 
Research 


С C» PF P oR дт | O Гы 


IONS 


THE INTELLECTUAL PROPERTY AUTHORITY 


www.idresearch.com 
-KITES 


| FREE COLOR CATALOG 
| Choose from over 200 kites. 
Many unusual & innovative designs. 
i Call or write for your catalog today! 
! Into The Wind « (800) 541-0314 
1408-P Pearl St., Boulder, CO 80302 


Lo m eum ums риш m emm n жән кәй 


| MODELS 


STIRLING ENGINES. 


For full line catalog of steam and 
stirling working models, send $3.00 
SOLAR ENGINES, Dept. 
Div. of P.M. Research 
4110 Niles Hill Road 
Wellsville, NY 14895 | 


MONEYMAKING 
OPPORTUNITIES 


CRAPS! Amazing, revolutionary system. Thou- 
sands of satisfied customers. Free recorded 
information. 1 -800-21 7-771 1. 


 MOTORCYCLES/BICYCLES 


DIMENSION EDGE BICYCLE ENGINES: Auxil- 
liary Power Supply Fits Bicycles, Recumbents, 
Fold-ups, Easily. Aluminized System Out- 
powers, Outclimbs, Outpaces Competitors. Free 
Brochure. 406-245-5380 


CAD Build It Yourself 
LOADER 


Front End 
Buy Plans & Video. 


Loader 
Build for under $700 with 
available Kits for your garden 4 ` 
Fuer. No machining. 
| нін www.CADplans.com 
Р.О. Box 606, Dept. 5 * Daleville, VÀ 24083» 1-800-817-5267 


Free 
я Brochure f 


| website: 


| OF INTEREST TO ALL 


GROW TALLER! FREE REPORT. SHARP 


100 New State Hgwy, Raynham, MA 


LABS , 
02767 _ 
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OILS & LUBRICANTS 


AMSOIL Synthetic Lubricants and Filtration 
Products. Buy Direct. Free Catalog. Call 
304-530-1400. 


PLASTICS 


RESIN CASTING and Mold Making Supplies. 
Reproduce your own designs or parts no longer 
available. Polyester resins, fillers, colors, sili- 
cone rubbers. Catalog $3.00. CASTOLITE, 
Dept. 97Q/PS, 4915 Dean, Woodstock, IL 60098 


Rubber, plastic compounds, techniques, 
sources, Free information: Castcraft, Box 
17000(V96) , Memphis, TN 38187-1000. 


REAL ESTATE 


BARGAIN HOMES - Foreclosed, HUD, VA, S&L | 


Bailout properties. Low Down. Fantastic sav- 
ings. Call 1-800-513-4343 Ext. H-20025 for list. 


20-160 acre claim program still available, get yours for 
| 520 government fee, in АК, AZ, AR, CA, CO, ID, MT, 
| NV, NM, OR, UT, WA, WY. For complete, step-by-step 
| package including maps, telephone helpline, filing 
| forms, etc. send $20; or for more information send $3 
I PUBLIC LANDS TITLE, PO Box 2945-PS Port] 
| Angeles, WA 98362-0336 (this is not Homesteading, 
it's much easier and only costs $1. per acre) 


http://www.olypen.com/publiclands/ 


CALIFORNIA. Acreage. Lots $50 down. $50 
monthly, 4602 Ethel Ave., Sherman Oaks, CA 
91423 


GOV'T FORECLOSED homes from pennies on 
51. Deliquent Tax, Неро 5, HEO's. Your Area. 
Toll Free 1-800-218-9000, Ext. Н-6586 for cur- 
rent listings. 


MONTANA & WYOMING 


Trees, Creeks and Wildlife. 35 acres starting at 
only $14.900. Many other properties and sizes | 
available. Easy Owner Financing. No Time Limit | 
Guarantee. Warranty Deed. Guaranteed Access. 
Call today far free information & photos. 
Rocky Mountain Timberlands 
1315 East Main * Dept. PS, P.O. Box 1153 
Bozeman, MT 59771-1153 * (406) 586-8088 


| Call Toll Free: 1-800-682-8088 


ROBOTICS 


| "e KIT BODKE «PL: ке 
« VIDEO: «MODELS * e MOREL s 
| ЕСІ: aur FREE CATA T 


Pl RUBBER STAMPS 


бын! 


See HOUSANDS OF SATISFIED CUSTOMERS! 
FAST SERVICE - Your Order Shipped in 3 Days! 


QUALITY Stamp Mig. Вох 35514-5 Tulsa OK 74153. 


SATELLITE TV | 


DSS TEST CARD INFORMATION, PLUS 
SOFTWARE. CALL BOXCOM 1-800-345-7800. 


DSS TEST CARD authorizes all channels. For 
information calltoll free 1-888-416-7296 


FREE Big Dish Catalog * Low prices - Sys- 


tems, Upgrades, Parts.. and  "4DTV". 
Skyvision 1030 Frontier Dr., Fergus Falls, MN 
56537. 800-543-3025. International 


218-739-5231 www.skyvision.com 


FREE CATALOG. World's Best Selection List- 
ing Books, Videos, Software On Satellite TV. 
(800)483-2423. 
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SATELLITE TV | 


FREE DSS TEST CARD information package. 
Works with new system. Write SIGNAL SOLU- 
TIONS, 2711 Buford Rd., Suite 180, Richmond, 
VA 23235 


GREAT T VALUES 


m ussa d'sh 
| 5 AVE e а" 
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1032 Frontier Dr. 
Fergus Falls, МЫ 55537 


Call Now 800- 543-3025 Q&Skyvision' | 


Free Mini Satellite System. No Contract, No 
Rental Fees, No Gimmicks. StarCom One, 
1-800-996-4554. 2221 Peachtree, Atlanta, GA 
30318 


OBTAINING SOUND for your VCII and VCII 
PLUS is easy. No codes Needed. Also DSS 


TEST CARD information. Details 
1-800-211-5635. 
SATELLITE TELEVISION PAYS! Minidish 


sales force needed. STAR VISION DIRECT. 
1 -800-899-9707, Ват - 10pm Pacific. 


а 


Don! be fooled picta roli co 
30+ pages - Everything you need - Gump. v* 


Send $20.00 to: Ro. Box 2712-P8 * 
De Boyee Fremont, CA 94536 7 


STATELLITE SYSTEMS. CKU BAND 
EQUIPMENT. WE'LL BEAT ALL PRICES. SPE- 
CIAL: TOSHIBA  TRX1420 SATELLITE 
RECIEVERS $239. 1-888-SKY-8899 


SCIENCE & CHEMISTRY 


100,00 Chemical manufacturing Formulas cat | 


$3, Terry Wilson, 1295 HWY 101, Beaufort, NC 
28516 


"EXPERIMENTERS" - CHEMICALS - APPARA- 
TUS - GLASSWARE. CATALOG  $2.00- 
ESTABLISHED 1953. HAGENOW  LAB- 
ORATORIES, 1302 WASHINGTON, 
MANITOWOC, WI 54220 


"Laboratory" Glassware, Chemicals.Catalog 
$2.00. Southern Oregon Scientific, 1000 SE M 
Street. Unit A, Grants Pass, OR 97526 
HTTP://www.cdsnet.net/Business/SOS 


LABORATORY CHEMICALS, GLASSWARE, 
INSTRUMENTS, STUDENT KITS, 240 PAGE 
CATALOG $5.00. (REFUNDABLE!) ADVANCE 
SCIENTIFIC, 2345 S.W. 34TH STREET, FORT 
LAUDERDALE, FL 33312. (854)327-0900 


MAKE YOUR OWN ROCKET MOTORS!!! 
HOMEMADE FUELS "CHEMICALS", Lab 
Glassware, Acids, Supplies, Instructional Books, 
Etc. "HUGE CATALOG” $2.00. PYROTEK, P.O. 
BOX 300, SWEET VALLEY, PA 18656. 
(717)256-3087. 


Models for magnetism, superconductivity, ac- 
tivation energies, nuclear structures are pro- 
posed in www.backto-newton.com 


Space Compass. Two experimental instruments 
on motion in space. $9.95: Salvo Distribution, 
P.O. Box 1733, Summerville, SC 29483 


SPACE FACTSHEETS: Many Topics, 25 cents 


each. Free List. РОВ 63, Laramie, WY 82073 


SECURITY/SURVEILLANCE 


EFFECTIVE DECAL HOME SECURITY SYS- 
TEM. $40.00. G. MYRAN, 2403 16th STREET, 
ORANGE, TEXAS 77630 


Free professional alarm catalog. Call or fax your 


name and address to 732-840-1390. 


SPYBASE Surveillance Night Vision Telephone 


Security Listening Devices Miniature Cameras 
Over 300 Products  www.spybase.com 
800-570-5562 


Ultra-Miniature Pinhole Camera 
$159" «Hidden Video "Shotgun 
Mics *Vehicle Tracking *Voice 
Changers *Bug/Phone Tap 
Detectors *10 Hour Telephone 
Recorder $139" *16 Hour 
Telephone Recorder $199” 
ОРМАННАН “Апа Мисһ Моге 


STAMP COLLECTING 


FREE LIST, MAIL-BIDS, DISCOUNT STAMPS, 
PACKETS. IVA, BOX 197-B, HANFORD, CA 
93232 


Penny Stamp Approvals, Regardless Catalog. 
Kloster 18289 Bunny Drive, Jamul, CA 91935. 


TOOLS & MACHINERY 


4" Metal Cutting Lathe $137.75. Taig, 12419 
Nightingale Lane, Chandler, AZ 85249. 


Ask for Free Cat 
" ree Catalog 


BOLTS, SCREWS, TOOLS, WHOLESALE, DI- 
RECT. Guaranteed. Catalog $2.00 (refundable). 
Camelot, Dept. 33, Box 65, Bristol, WI 53104. 


KARBIDE KUTZALL & RUBBERHOG TOOLS. 
For wood, composites, fiberglass, rubber and all 
elastomers. Armed with structured carbide 
teeth. Burrs, wheels, sanding sleeves, files, and 
special tools. Info/ catalogs. Distributos invited. 
L.R. Oliver & Co. Inc., 9974-P Dixie Hwy, Fair 
48023. 


Haven, MI 
(810)725-4440 


(810)725-1230 FAX 


LATHES 


*Starting at $ 410 
а *Mills *Metals *Books 
| *Precision Instruments 
Free Catalog 

1-937-322-8562 

CAMPBELL TOOLS COMPANY 
2100-P Selma Rd., Springfield,OH 45505 


VIRTUAL REALITY 


VIRTUAL REALITY IS HERE! VA publications 
under $5 each! Homebrew VA, hacks, re- 
sources, VAML, more! 24-hours recorded mes- 
sage. 1-800-917-9045 


WANTED TO BUY 


Gold, Silver, Platinum (any form). Assaying 
service. Free price quotes. Top payment. 
1-800-932-1010/ 781-326-3442 


| $20.00. SEEMAN, 
SALT LAKE, UTAH 84102 


WATER PURIFICATION 


Electronic Softening & Descaling, uses no 
chemicals, installs without plumbing work, 
moneyback guaranteed performance, $399.95 4 


shipping. EcoSoft Engineering 1-800-275-7070 


MAGNETIC WATER CONDITIONER, PLANS 
656 EAST 800 SQUTH, 


МЕРЕН 
аал — 


FREE Waterwise Catalog 


| 1.800.874.9028 Fax 352.787.8123 
| http://www.waterwise.com 


WIRELESS CABLE - ITFS - MMOS 
ATV - INTERNATIONAL - DIGITAL| 
Amplifiers • Antennas + Books = Components 
Filters * Systems = Video Products | 
‘APF Frequency 1990 - 2700 MHz 
= Cable Ready - VHF - UHF Outputs 
* SASE For "FREE" Catalog or Send $1 
| | PHILLIPS-TECH ELECTRONICS 
: PO Box 8533 * Scottsdale, AZ 85252 
ET ا‎ rig "ORDER LINE 800-880-MMDS 
Complete Grid 5250 CATALOG /INFO 602-947-7700 
5 Year Warranty X LINE 602-947-7799 
FREE SHIPPING Visa» М/С = Amx * Disc * COD's • Oty Pricing 


DO YOU HAVE 
A PRODUCT OR 
SERVICE TO 
ADVERTISE IN 


FOR INFORMATION 
ON HOW TO REACH 
6.2 MILLION* 
READERS EACH 
MONTH 
CALL, FAX, OR 
WRITE US TODAY. 


ЕЕС?! 
| 


(800) 445-2714 


(212) 779-5132 
OR 
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LOOKING BACK 


EDITED BY BOB SILLERY 


Early Tobacco Warning 


ЕЛІ OUR REPORT ON the effects of smoking on the heart, 
| YEARS AGO lungs, eyes, and other organs concluded that tobacco 
“exerts a most deleterious influence on the body.” Describing _ 


nicotine as a deadly alkaloid, the report concluded that, "in- - 


deed, it has been remarked that no habitual smoker can truly - 
be said to have a day's perfect health." December 1872 


First Scientist on the Moon 


РІ WE PREVIEWED Apollo 17, the last 
ШШШ manned flight to the moon, which 
X. launched on Dec. 7. Among the astronauts 

=. A was Harrison Н. Schmitt, the first scientist- 
astronaut. Schmitt, a 37-year-old Harvard-trained geologist, 
was slated to join mission commander Eugene Cernan in pi- 
loting a lunar module during what Poputar Science called "the 
wildest field trip ever taken by a geologist."—December 1972 

Cernan and Schmitt drove the lunar rover 22 miles at speeds 

as high as 9 mph, even stopping for impromptu repairs. 


^ 


Engineering for Comfort 


ri-3 IN AN EARLY call for an er- 
ШШШ gonomic chair, our editors 
detailed how such a chair should 
conform to the human body (right), 
and noted that scientists were | 
endeavoring to standardize jg 
chairs for schools, offices, 
factones, and street cars. 


Sit up straight, we warned: Slouching 
would defeat even a properly con- 
structed chair.—December 1922 

How does POPULAR SCIENCE'S advice look 
today? Right on target, says Gary Orr of 
the Occupational Safety and Health 
Administration. Orr observes that today's 
| chairs have added more adjustability, and 
` that problems caused by use of computer 
. keyboards have become a major concern. 


Animated Pictures 


| "INGENIOUS DEVICES," 
ШШШ such as Edison's kineto- 
scope, the Lumiere brothers' 
cinematograph, and the machine 
called the phantascope (below), 
“breathed life" into photographs. 
Noting the flashing or pulsating 


effect caused as the rapid se- 
quencing of motion (right) 
tricks the eye, we were sure that 
such blemishes soon would be 
eliminated. POPULAR SCIENCE also 
foresaw the advent of sound, 
color, and 3-D.—December 1897 
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Photocopy Parmiszian Permission is granted by Popular 
Science for libraries and others registered with the 
Copyright Clearance Center (CCC) to photocopy articles 
in this issue for the flat fae of $1 per copy af each arti- 
cla ar any part af an article, Send correspondence and 
payment to ССС (21 Congress SL, Salem MA 01970); 
specify COC code 0161-7370/ 85/51.00--0.00. Copying 
done tor other than personal or reference use with- 
aut the written permission of Popular Science@ ts pro- 
hibited. Addrass requests for permission on bulk orders 
to Beth Barber, L-A. Times Syndicate Inti., 2 Park Ave., 
New York NY 10018 for foreign requests, For domestic 
requests, write ar call Reprint Management Services 


Piccard’s Submarine 


T1] BELGIAN PHYSICIST Auguste Piccard, al- 
ШШ ready famous for his balloon ascents into 
the stratosphere, unveiled a design for 
exploring the ocean's depths. Passengers 
in Piccard’s bathyscape could ascend 
and descend at will. Earlier bathy- 
spheres were controlled by the ship to 
which they were tethered. Piccard’s sub 
was attached to a platform of lighter- 
than-water balloons.—December 1947 

The bathyscape was an early step in 
what has become an armada, thousands 


strong, of ingeniously designed manned and un- 
manned submersibles. Recently, the remotely con- 
trolled Jason discovered and recovered wrecks of 
Roman ships in the Mediterranean. 
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А You do your best work when 
vou're having fun. No wonder so 
many amazing things come out of the 


new Document HomeCentre” from Xerox. 
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| The perfect part- 


ner for your PC, il 
encourages the entire family lo create 
group projects or their own individual 
masterpieces. Print out eye-catching 


newsletters vou design with drag-and-drop 


Scan the twisting brilliance P ir 


I 


Нота Wu NUM 


DOCUMENT 


Нотесепіге 


simplicity. Copy your sales pieces for a little 
down-home mass marketing. VALUE-Q 


of Van Gogh into a brilliant school report. 


Capture the beauty of the world around you. 


Make it your own. The fee for this crealive 


1 
^. 


license? Less than vou'd 
| =i | 
You'll find the 


HomeCentre value-priced at CompUSA, 


think. multi-talented 
Office Depot, OfficeMax and Staples. For 
more information, call 1-S00-TEAM-A\R\. 
Or surf the Web over lo www.xerox.com/ 
products/dhc. And rediscover what vou ve 


known in vour heart all along. Fun works. 


THE DOCUMENT COMPANY 
XEROX 


33.6/9.6 Kbps 


data/fax modem 


FROM SHARP MINDS 
COME SHARP PRODUCTS" 


21997 Sharp Electronics Corporation.All trademarks and registered 
trademarks are property of their respective holders. "Optional accessory 


Pivoting PC card 


оюна! Camera 


THE RIGHT 
THE RIGHT SOFTWARE. 
USE IT RNYWHERE. 


HARDWARE. 


The colors are vivid. But, it's not the sunrise. It's 
Mobilon, the handheld PC with full color LCDbacklit 
screen that works like your desktop computer. So, 
now you can access, process and use information, 
anytime, anyplace. 

Mobilon features unique One-Touch” application keys 
and a wide keyboard, designed by the world leader in 
handheld devices, Sharp. 

Mobilon runs the latest Microsoft Windows CE 2.0. 
So you can browse the Web and deliver PowerPoint 
presentations in brilliant color. 

There's Pocket Word and Excel, too. And with Sharps 
PC card Digital Camera’, Image Editing software and 
Voice Recorder, you can take pictures, add a voice 
message and e-mail multimedia attachments back to 
the office. With Mobilon you've got information, mobility 
and power. 


